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PREFACE 


''Every  sufijECT,"  says  a  distinguished  writer, 
'' acquires  an  adventitious  importance  to  him  who 
considers  it  with  application.  He  finds  it  more 
closely  connected  with  human  happiness  than 
the  rest  of  mankind  are  apt  to  allow;  he  sees 
consequences  resulting  from  it  which  do  not  strike 
others  with  equal  conviction;  and  still  pursuing 
speculation  beyond  the  bounds  of  reason,  too  fre- 
quently becomes  ridiculously  earnest  in  trifles  or 
absurdity."  No  person  acquainted  with  human 
nature  will  deny  the  justness  of  the  preceding 
observation,  which  I  thought  right  to  select  and 
place  so  prominently  in  the  foreground  of  what  I 
have  to  offer  in  the  way  of  preface  to  the  present 
work.  This  I  do,  lest  the  application  I  have  so 
long  bestowed  on  the  subjects  therein  treated  of, 
may  have  had  the  effect  of  raising  and  investing 
them  with  a  false  degree  of  importance  in  my  esti- 
mation ;  to  show  that  if  I  have  participated  in  such 

A  2 


VI  PREFACE. 

ing  on  the  pinions  of  imagination,  made  early^trial  of 
his  mental  powers.  Placed  on  a  theatre  of  action 
in  continual  movement  and  of  endless  variety,  with 
which,  from  himself  and  his  interests  being  em- 
barked, he  necessarily  felt  identified : — smrounded 
at  once  by  things  to  him  so  new,  so  sublime,  and 
so  much  of  a  nature  to  interest,  by  the  deep  im- 
pressions they  were  calculated  to  make  on  him, — 
man  in  the  infant  state  of  society,  was  not  slow  in 
following  the  bent  of  his  intellectual  propensities, 
which  naturally  prompted  him  to  make  excursions 
of  inquiry;  and,  as  in  this  ample  field  each  suc- 
ceeding attempt  enlarged  the  limits  of  his  mental 
horizon,  it  but  served  the  more  effectually  to  enlist 
his  curiosity  in  a  continuance  of  the  pursuit.  Thus, 
as  the  objects  connected  with  it  were  those  which 
most  firequently  and  forcibly  presented  themselves 
to  his  observation,  it  is  but  fair  to  conclude  that 
Astronomy  was  the  first  science  that  engrossed  the 
attention  of  man.*  And  when  we  consider  the 
infinite  variety  presented  by  astronomy,  and  the 

♦  Indeed,  if  Mr.  Bruce  is  to  be  credited,  not  only  much  of  the 
mythology  of  the  ancients,  but  the  invention  of  letters  itself,  had 
its  source  in  astronomical  observations.  His  words  are,  "but  two 
original  characters  obtained  in  Egypt.      The  first  was  the  Geez, 
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total  absence  of  all  other  aids  than  what  could  be 
derived  from  observation,  under  which  its  early 
cultivators  laboured;  the  correctness  of  many  of 
the  conclusions  come  to  by  the  ancients  in  this 
science^  cannot  be  regarded  without  feelings  of 

the  second  the  Saitic,  and  both  these  were  the  oldest  chartcters  ia 
the  worldy  and  both  derived  fron)  hierogl^hics.**     **  Thebes  wit 
built  by  a  colony  of  Ethiopians  from  Sire,  the  city  of  Seir*  or  the 
Dog-Star/'     •«Syfiiis,  Or  IhetDogrStar,  was  designed  under  the 
figure  of  a  dog,  because  of  the  warning  he  gave  to  Atbara,  where 
tkeJirM  cbservatum*  wert  made  at  his  disengaging  himself  from  the 
rays  of  the  sun,  so  as  to  be  visible  to  the  naked  eye.     His  first 
appearance  was  figuratively  compared  to  the  barking  of  a  dog,  bj 
the  warning  it  gave  to  prepare  for  the  approaching  inundation. 
Mr.  Bmce  believes,  therefore,  this  was  the  first  hieroglyphic ;  and 
that  Isis,  Onris,  and  Thoth,  were  all  after-inventions  relating  to 
it.     it  is  not  to  be  doubted  that  hieroglyphics,  but  not  astronomy, 
were  invented  at  Thebes,  where  the  theory  of  the  dog-star  was 
particularly  investigated,  because  connected  with  their  rural  year.** 
This  distinction  appears  paradoxical,  as  the  theory  of  the  dog-star, 
though  not  embracing  the  whole,  formed  in  its  infant  state  an  im- 
portant part  of  aslionomy.     Again,  **  Mr.  Bruce  considers  that 
immense  quantity  of  hieroglyphics,  with  which  the  walls  of  the 
temples  and  faces  of  the  obelisks  are  covered,  as  containing  so 
many  astronomical. observations.      He  looks  upon  these  as  the 
epbemerides  of  some  thousand  yean,  and  that  sufficiently  accounts 
for  their  number.     Their  date  and  accuracy  were  indispensable; 
tbey  wefe  exhibited  in  the  most  pu^ic  places,  to  be  consulted  as 
oocasioo  required ;  and  by  the  deepness  of  the  engraving,  hardness 
of  the  materials,  and  the  thickness  and  Rolidity  of  the  block  itself 
upon  which  they  were  carved,  they  bade  defiance  at  once  to  violence 
and  time.**— Shaw's  Abridgment  of  Brucc*s  rraveU,  p.  64aud  9>. 
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aduuratioiL  n  Thifrcanonly  be  acoounted  fbr  by  tfaef 
circumstance  alluded  to,  ihait  the  fneam  empkyed 
by.  ith^s^. early  astronomers  in  attaining  a>  Imo^^- 
ledge  of  this  science^  was  that>  simply^  whiehi  Bao9%( 
the.feUiher  of  modem  philo8ophy>  declares  to  be  the 
Bq]pi  one  in  the  study  of  JAatmsei^bywhUhioarrwe 
of  a  bunvledge  if  irutk^  dusL  patie^t^  dispassionate - 
qlfsfstrvationm     It  was  by  the  application  «ol  ihir 
means^  that  the  Pythagoreans  came  to  a  knotrledge 
of  the  true  system  of  the  universe;,  and  whichyaftcV' 
having  been  consigned  to  oblivion  throi^  so  many  ^ 
ag^.  (in  consequence  of  the  doctrines  of  the  Iaitter> 
sf^ool  having  been  replaced  by  the  sophisms  anBI 
sfl^^eties  of  the  P^patetics^)  was  at  leng^h^  though^ 
re}uctantlyj  obliged  to  be  returned  to,  when  &iiiUy  - 
rfjs^red  •  by  .the  long  and   ill-requited  labours  of ' » \ 
CQp^rnicus,  and  a  Galileo.     And,  if  great  thingsii 
may  be  compared  with  small,~if  in  my  humble 
endeavours  to  promote  the  cause  of  science,  and  of 
humanity^  (which  in  some  respects  should  be  consi- 
dered synonimous,)  it  shall  be  admitted  that  I  have 
arrived  at  the  discovery  of  some  new  and  important 
truths  connected  with   astronomy;    I  hold  myself 
entirely  indebted  for  the  circumstance,  to  the  use  I. 
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hmn  jpuiAsiot  A§enatumf  combined  with  %  more 
rtrtOBJCtfi  a{4[iIi«ation  than  that  heretofore  made  hf 
others^  of  certain  known  principles,  to  the  move- 
UMBts  and  other  phenomena  of  the  sun  and  planets. 
And  bere^  as  at  once  illustrative  of  the  sonndneai* 
of  Ae  obseTYition  of  Bacon,  alluded  to,  and  as  the 
beat  coHuoentarj  on  the  extraordinary  eflfects  its 
application  has  been  productive  of  in  the  develop- 
m^sift  of  the  scieneesy  I  cannot  deny  myself  the  gra-* 
ti&oitioft cf  givung  insertion  to  the  following  most' 
appropriate  passage,  which  I  found  at  the  head  of 
8&>aiticle  in  a  periodical  work  published  at  Paris. 
Tbr  afltide  is  entitled,  Raekerches  mtr  les  Ossemens 
FbnilM,  pmt  M.  le  Baron  Cmmer,  (and  to  which  I 
shall  have  occasion  to  refer  more  particularly  in  the ' 
foUoving  pages)  as  follows :  '^  Depuis  que  Bacon  a 
dsMontr^que,  dans  les  sciences  naturelles,  Fobser^^ 
vatmm  est  le  seul  moyen  de  parvenir  k  la  connaissance 
de  la  T^rit^,  ces  sciences  ont  fiftit  des  progres  dont 
lllkntre  chancelier  serait  lui-mdme  ^tonn6,  s'  il  lui 
etait  accord^  d*en  etre  aujourd'  hui  le  temoin :  il  est 
dmiteiix  en  effet  que  malgre  sa  rare  perspicacite,  il 
ait  pressenti  combien  Fimpulsion  qu'  il  a  donnee  i 
t^hitea  les  branches  des  connoissances  humaincs  de- 
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vait  les  amener  a  un  grand  et  prompt  developpement 
et  a  quel  degre  de  perfection  les  sciences  naturelles 
par  viendraient  aussit6t  que  I'esprit  philosophique 
qu'il  a  introduit  dans  leur  etude^  dirigerait  ceux  qui 
les  cultivent.   Lear  marche  progressive  est  si  rapide^ 
surtout  depuis  un  demi-siecle,  que  ceux  meme  qui 
leur  ont  fait  faire  les  plus  grands  pas  sont  oblig^s^ 
pour  se  rendre  compte  de  ce  ph6nom^ne  intellectuel, 
de  consid&rer  que  par  la  liaison  intime  qui  existe 
entre  les  sciences  naturelles  chaque  verite,  d'effet 
qii  elle  etait  d'une  verite  precedente,  dement  a  son 
tour  cause  d'une  ou  de  plusieurs  autres  verites,  de 
sorte  que  par  cette  esp^ce  de  multiplication  r^i- 
proque,  la  famille  enti^re  des  v&rit^  ou  des  faits 
s'agrandit  dans  une  progression  croissante  pour  ainsi 
dire  k  V  infini."     From  this  well-merited  encomium 
on  the  doctrine  of  Bacon^  we  are  led  to  perceive, 
by  the  unlooked-for  success  to  scientific  research 
which  has  attended  its  promulgation,  the  vast  im- 
portance   (even  as  relates  to  the  manner  of  pro- 
secuting inquiry,)  of  correct  data  in  furthering  the 
cause  of  science  and  of  truth.     And  though  the 
observations  it  has  thus  elicited  are  addressed  more 
particularly   to   the  discoveries    recently   made   in 
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geolc^,  they  are  no  less  referable  to  those  con- 
nected with  astronomical  science. 

But  to  resume.  Astronomy,  in  the  most  extended 
acceptation  of  the  term,  is  divisible  into  two  grand 
departments,  viz.  that  which  relates  to  the  number, 
the  magnitude,  the  movement,  and  position  of  the 
heavenly  bodies:  and  that  which  relates  to  the 
causes  in  which  the  position,  the  movement,  and  in- 
ternal phenomena  of  these  bodies  have  their  source. 
To  the  former  of  these  grand  divisions  it  was  (as 
being  the  mo^  palpable  and  open  to  observation,) 
that  the  first  astronomers  more  particularly  directed 
their  attention,  and  in  which  they  made  so  consider- 
able  a  progress :  for,  as  without  the  aid  of  certain 
data  as  yet  totally  unknown,  it  was  impossible  to 
make  any  considerable  advance  in  the  latter  of  these 
departments ;  hence  we  perceive  that  nothing  fur- 
ther than  generalities  was  touched  on,  i.  e.  what 
arose  from  observing  the  correspondence  subsisting 
between  temperature  and  other  atmospheric  pheno- 
mena, and  particular  seasons  of  the  year; — the 
regularity  in  the  succession  of  the  latter ; — the  co- 
incidence between  the  changes  of  the  tides,  and  at- 
mospheric phenomena,  and  the  lunar  changes,  &c. 
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To  which  observations,  without  pretending  to  fathom 
their  sources,  the  conclusions  early  come  to,  ''  that 
every  thing  in  the  immense  chain  of  truths  is  con- 
nected ;"  *'  that  all  natural  phenomena  are  the  ma- 
thematical results  of  a  small  number  of  universal 
laws/'  &c.  are  to  be  deduced  :  and  in  which,  it  may 
fairly  be  assunied,  the  doctrine  of  the  mysterious 
analogies  of  the  Pythagoreans  had  its  source. 

, ,  With  the  former  of  these  departments  of  astro- 
nomy»  I  profess  not  to  interfere;  believing,  as  I 
doj.  the  reports  made  in  astronomical  works  as  to 
the.number  of  the  planets,  their  nxagnitude,  includ- 
ing that  of  the  sun,  together  with  the  orbicular  and 
roitary  movement  of  these  bodies,  to  be  worthy  of 
credit,  as  being  founded  on  correct  data :  and  con- 
sequently th^  present  work  will  be  found  to  be  ex- 
clusively confined  (as  stated  in  the  Introductory  Ob- 
servations,) to  the  exploring  of  the  ample,  and  nearly 
untrodden  field  presented  by  the  latter. 

.  After  a  life  devoted  to  the  advancement  of  astro- 
nomical science,  and  after  arriving  at  the  important 
discoveries  to  which  it  led ;  the  great  Kepler,  in 
contemplating  the  source  of  planetary  movement, 
&c.  &c.  connected  with  this  department  of  astro. 
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nomy,  seeing  the  impossibility  of  making  further 
advances  without  the  aid  of  data  to  him  unknown, 
has  left  us  his  ideas  on  this  subject,  in  the  following 
emphatic  words,  ria.  ^  that  a  general  mcestigatkm 
9^  the  lawe  qfwiotian  woe  yet  wanting;  the  disco- 
Tery  of  which,  as  well  as  many  other  things,  wa* 
reserred  for  the  succeeding  age,  when  the  AuTUOt 
OF  NATURE  would  be  pleased  to  reveal  these  my»- 
teries.**  For  ''  the  succeeding  age,"  he  might  have 
substituted  succeeding  ages :  but,  from  the  impor* 
tant  discoveries  of  Sir  L  Newton,  and  others,  and 
the  circumstance  that  the  movement  in  the  march  ^ 
truth  accelerates  as  it  progresses  (as  so  ably  pointed 
out  in  the  preceding  French  quotation)  owihj^ 
to  the  new  and  unexpected  lights  so  frequently 
reflected  from  the  various  departments  of  sci^- 
ence  on  each  other, — let  us  hope,  I  say,  notwith- 
standing the  recondite  causes  in  which  much  of  the 
phenomena  connected  with  this  department  of  astro- 
nomy have  their  source,  that  the  period  is  not  dis- 
tant, when,  by  their  entire  development,  the  mul- 
titudinowr  evils  to  society,  on  the  one  hand,  con- 
sequent on  an  ignorance  of  the  principle  in  which 
they  have  their  origin,  and  of  the  laws  by  which 
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they  are  governed,  may  be  obviated :  and  that,  on 
the  other,  it  may  be  able  to  avail  itself  of  the  equally 
multitudinous  benefits,  which  are  to  be  derived  from 
a  correct  knowledge  of  the  latter. 

It  may  be  observed,  that  when  we  come  to  con- 
sider the  nature  of  the  causes  which  have  interfered 
to  retard  the  advance  of  this  department  of  astro- 
nomy, we  cannot  wonder  that  its  progress  has  been 
so  slow,  notwithstanding  the  long  and  general  ap- 
plication bestowed  on  it.  The  first  of  these  im- 
peding causes  may  be  set  down  as  having  its  source 
in  th^  species  of  optical  deception  connected  with  the 
rotation  of  the  earth ;  which  movement  apparently 
transfers  itself  to  the  sun,  as  though  the  former  were 
perfectly  at  rest:  to  fortify,  and,  as  it  were,  consecrate 
which  error,  certain  passages  in  the  Old  Testament 
were  referred  to  in  proof  of  its  correctness,  in  such 
way  as  to  have  long  precluded  inquiry,  or  the  free- 
dom of  opinion  on  the  subject.  The  consequence  has 
been,  that  those  who  had  the  temerity  to  think  differ- 
ently, and  propagate  a  contrary  opinion,  instead  of 
receiving  thanks,  were  requited  by  imprisonment  and 
anathemas.  Next  to  this  came  the  deception  as  to 
the  apparent  magnitude  of  the   sun  and  planets. 
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which,  notwithstanding  the  great  superiority  of  the 
former  to  that  of  the  earth,  &lls  into  insignificance 
when  placed  in  the  balance,  and  tried  by  the  test  of 
vision :  while  the  largest  of  the  planets  submitted 
to  the  same  test,  dwindle  into  luminous  specks,  so 
small,  as  to  be  hardly  perceptible.  Even  after 
these  first  impediments  had  been  surmounted,  and 
that  the  discoveries  of  Tycho  Brahe,  of  Kepler,  and 
of  the  great  Newton,  had  opened  a  new  and  bright 
era  in  astronomy,  another,  and  most  fertile  source 
of  error  sprung  up  to  impede  its  development,  which, 
it  may  be  said,  continues  in  active  operation  at  the 
present  day.  This  is,  that  every  succeeding  prin- 
ciple, or  assumed  cause,  connected  with  this  depart- 
ment of  astronomy,  which  has  served  as  the  basis 
of  a  particular  theory,  has  been  pushed  beyowl  its 
natural  limits,  and  distorted  by  overstraining;  in 
applying  it  to  explain  phenomena  with  which  it 
either  has  no,  or,  at  best,  very  little  connexion. 
Such,  as  I  hope  to  prove,  has  been,  and  continues 
to  be,  the  case  with  the  most  prominent  of  these 
principles,  rtx.  the  Newtonian  principle  of  a//rar/iaii, 
or  universal  gravitation,  to  whose  operation  the  or- 
bicular movement  of  the  planets  is  ascribed ;  not- 
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withstanding  that  he  himself  (seeing  the  impossi- 
bility of  its  being  exclusively  the  source  of  such 
movement^)  said^  that  the  action  of  wme  ether  at- 
traction  was  indispensable  to  its  continuance :  and 
the  further  application  of  this  principle  to  explain 
the  phenomena  of  the  tides,  it  is  assumed,  may  be 
regarded  as  equally  misapplied.  Such>  it  is  assumed, 
is  the  case  with  the  doctrine  of  the  rayonnement 
nocturne,  by  which  so  much  atmospheric  pheno- 
mena is  pretended  to  be  explained,*— such  with  the 
opposite  principles  of  fire  and  water,  on  which  the 
opposite  theories  of  geology  are  founded,  &c.  The 
chief  cause  of  this  error  appears  to  be,  that,  though 
fundamental,  or  primary  causes  in  Nature  are  few, 
they  are  more  numerous  than  has  been  usually  sup- 
posed; and  that  the  agencies  engrafted  on  them, 
are  much  more  numerous  than  the  principles  them- 
selves. 

That  the  unfading  honour  of  having  been  the 
first  who  by  the  capaciousness  of  his  views  succeeded 
in  bursting  through  the  circumscribed  barriers 
within  which,  up  to  his  time,  this  46partment  of 
astronomy  was  confined,  by  such  an  amplitude  in 
the  application  of  his  principle  of  universal  attraction 
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or  gnvitfttion  as  was  commensurate  with  that  of 
the  subject,  justly  belongs  to  Sir  Isaac  Newton,  few 
will  be  disposed  to  deny :  and  of  thereby  opening 
the  way  whereby  to  arriye  at,  and  establish,  the  im- 
portant &cl,  that  nothing  in  the  works  of  nature  is 
dUcomieeted:  but  that,  notwithstanding  the  im- 
mensity of  the  arena  in  which  they  act,  a  principle 
rf  unity  subsists  between  her  agencies  both  indivi- 
dually and  collectiyely,  which  at  once  pervades, 
connects,  and  propeb,  the  frnmennu  and  gigantic 
members  of  her  planetary  systems  in  uninterrupted 
hannony.  And  yet,  as  I  hope  to  show,  this  the 
Newtonian  principle  of  attraction  is,  perhaps,  the 
least  influential  of  those  connected  with  planetary 
movement :  as  the  real  value  of  this  principle,  and 
the  place  it  holds  among  those  connected  with  pla- 
netary movement  will,  I  trust,  be  found  clearly 
pointed  out  in  the  following  pages. 

Now,  to  recapitulate  what  has  been,  or  is  assumed 
to  have  been  discovered  in  this  department  of 
astronomy,  dating  the  commencement  of  these  dis- 
coveries from  the  time  of  Newton,  in  order  to  form 
a  just  idea  of  its  present  state :  we  find  him  calling 
in  the  principle  of  universal  gravitation  to  explain 

the  orbicular  movement  of  the  planets,  together 

h 


^XVIU  PREFACE* 

with  the  phenomena  of  the  tides ;  which  still  con- 
tinues to  be  the  prevailing  doctrine^  in  referen<^e  to 
both. — That  since  his  time  the  application  of  this 
.principle  to  these  phenomena^  has  been  still  more 
fiiUy  developed  by  the  labours  of  others.  -  That 
during  this  interval,  the  exist^ice  of  the  principle  of 
electricity  has  been  discovered;  but  that  as  yet  its 
application  to  this  department  of  astronbmy,  is  eon^ 

■ 

fih^d  to  account  for  certain  atmospheric  phenomen*^ 
land  even"  as  relates  to  these,  in  a  vague  and  indefi^ 
nite  way.  That  the  doc<xine  of  the  lunar  agency 
dh  thie  atmosphere  or  weather,  as  on  the* tides, 
though  founded  en  the  most  general  and  ^  aticki4; 
observation^  is,  in  general,  denied,  and,  ats  it  w^e, 
cmeered  at  by  the  astronomers  of  the  present  day^ 
simply,  as  it  would  seem,  because  it' cannot ^^ be 
ojccaantedfcT  on  any  admitted  principle.  That  the 
doctrine  of  solar  heat  or  planetary  temperature, 
being  derived  from  the  principle  of  «o/<ireomii^/ioM, 
as  assumed  by  Newton,  remains  nearly  in  the  sanle 
state  as  in  his  time :  for  though  ideas  of  a  contr^i^ 
kind  have  been  thrown  out  by  King,  and  Herschett, 
they  are  of  so  vdgue  and  unsatisfactory  a  nature>  that 
they  amount  to  no  more  than  undefined  assumptions. 
That,  if  we  except  what  Mr.  Walker  has  suggested 


xia  .the  fiil^ject  of  the  ratatum  of  th^  plaDeta^j*.  tf.  of 
its  hmg  %n.  effi^t  caused  by  the  propulsive  fprce 
with  which  the  rays  of  light  in  issuing  from  the  sun, 
&U  on  these  bodies^  (and  which  he  even  goes  the 
length  of  fiU{^)08ing  may  be  sufficiently  powerful  to 
occasion  their  orbicular  movement,)  no  other  theory, 
of  this  movement  of  the  planets  has  been  placed  on 
laeord.  .  That  the  existence  of  a  $olar  attm>spker€, 
maintainwi  to  a  certain  extent  by  some,  is  denied  by 
others ;  on  the  principle  that  there  is  no  proof  of  its 
existence;  and  that»  consequently,  the  exbtence  of  a 
vacoom  in  the  regions  of  space  traversed  by  the 
planets,  continues  to  be  the  prevailing  beliefl    That 
notwithstandii^g  the  existence  of  tMoguetUm  has 
been  long  known^  and  turned  to  account  in  naviga- 
tion,  8ic^  and  has  been  the  subject  of  numerous  ex- 
periments and  theories ;  that  the  application  of  this 
principle  heretofore,   has  been  of  a  purely  local 
nature,  and  never,  like  that  of  attraction,  been  con- 
ijdered  or  ranked  in  the  list  of  wuverscU  agencies. 
ThsA  ploBetarjf  cold,  as  the  cold  of  bo^s  artificially 
heated,  is  assumed  to  have  its  source  in  the  principle 
qiradiiUiou;  by  the  application  of  which  principle 

{» .wil)  appear  in  the  course  of  the  work,)  a  portion 

b2 
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of  the  chasm  in  the  circle  of  atmospheric  phenomena 
left  void  by  the  failure  of  the  other  means  of  explana- 
tion hitherto  resorted  to,  is  endeavoured  to  be  filled 
up.  That  the  phenomehon  of  the  formation  of 
water  in  the  atmosphere  remains  without  any  theory, 
or  even  attempt  at  explanation,  though  fcArming  the 
connecting  link  between  the  elements  of  air  and 
Water ;  and  the  source  of  some  of  the  most  impor- 
tant atmospheric  phenomena.  That  the  sounie  of 
the  remarkable  atmospheric  phenomena  consequent 
on  the  equinoxes,  not  only  remains  xmexplamed,  but, 
as  far  as  I  am  aware  of,  uiiattempted  to  be  accounted 
for.  That  the  doctrine  of  meteors  and  meteoro- 
Utes  remains  in  nearly  the  same  state.  As  likemse 
the  source  of  the  currents  or  winds  cf  the  atmos- 
phere ;  though,  evidently,  effects  of  determinate 
laws.  To  these  may  be  added  the  ignorance  which 
so  generally  prevails  as  to  the  causes  in  which  the 
salubrity,  and  insalubrity  of  the  atmosphere  in  par- 
ticular districts  and  seasons,  have  their  source! :  as 
of  the  variations  of  climate,  so  common  within  the 
same  parallels. 

Now,  of  the  three  distinct,  and  what  may  justly 
be  denominated  primary  causes,  attraction,  mag- 
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and  eleetrieitjf,  ihejint  only  has  been  con- 
ndered  in  the  light  of  a  general  agent,  as  applied  to 
astroooiny.  And  if  we  except  the  theories  of  Sir 
Isaac  Newton  as  to  the  orbicnlar  morement  of  the 
pJaaets,  and  of  the  tides ;  that  the  entire  list  of  the 
phenomena  above  enumerated,  connected  as  they 
are  with  thb  department  of  astronomy,  may  be  said 
to  remain  either  totaUj  unaccounted  for,  or  so  'vaor 
porfbetly  so,  that  the  explanations  given,  are  onfy 
tolerated  by  reason  of  the  absence  of  any  other» 
wUch  would  carry  with  them  more  of  conviction. 
.  .Xhoftk  will  be  perceived,  as  was  lately  well  ex- 
famed  by  a  correspondent,  I  think,  in  Tke  Ltmdom 
JUkrmr^  QoMette^  that  '^the  knowledge  of  astronomy 
has  as  yet  hardly  advanced  within  the  porch  of  the 
temple."  And  hence  the  necessity  that  exists  for  a 
wcsk  whidi,  in  its  scope,  by  embracing,  aims  to  con- 
nect 4he  grand  divisions  into  which  this  department 
of  astronomy  is  resolvable ;  and  which  a  glance  at 
a  few  of  the  day^reanu  that,  in  the  shape  of 
theories,  have  issued,  and  continue  to  issue  from  the 
press ; — independent  of  the  numerous  interests  con- 
nected therewith,  will  more  fully  illustrate.  Thus, 
by  the  generally  received  doctrine  that  the  source  of 
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^pknetaryJieat  is  exclusively 'vbl  the  bub^  or  prmcipie 
of  solar  cambustion*;  and  bf  making  die  tempera* 
ture  of  the  earth  a  standard' by  which  ta  compute 
the  measure  of  temperature  of  the  other  planetary 
Ibodies  of  the  system :— those  which  appiroadi  nearest 
*to  the  sun,  including  comets,  have  been,  by  Sir  Isaac 
'Newton^  assumed  to  possess  a  mean  temperatmre 
tiome  thousands  of  times  warmer  than  red-*hot  iron ; 
'while  those  ranging  at  the  greatest  distances  from 
'the  sun,  are  supposed  to  endure  a  mean  tanpera^ 
tttfre,  heaven  knows,  how  many  degrees  below  zero. 
As  to  the  phenomena  of  the  tides,  though  a  theory 
V)f  them  has  been  published  by  Mr.  R.  Cuthbert, 
'founded  on  the  supposed  expansion  of  the  sea, 
occasioned  by  the  daily  variations  of  the  solar  heat ; 
yet  as  Ihis  tlieory  coidd  not  be  connected  by  any 
udmitted  principle  with  the  lunar  influence  on  them, 
the  Newtonian  doctrine  of  attraction  continues  to 


^  As  perhaps,  equally  near  to  truthf  however  paradoxical  in 
appearance,  may  be  cited  Mr.  Palmer^s  assumption  respecting  the 
sun,  in  which  he  positively  asserts  it  to  be  a  body  of  ice  /  / 
(See  Mr.  Palmer's  Treatise  on  the  Sublime  Science  of  Heliogra*- 
phy,  satisfactorily  demonstrating  our  great  cfth  of  light,  the  sun, 
to  be  absolutely  no  other  than  a  body  of  ice.'*  By  Cha.  Palmer, 
^Gentleman.    8vo.     1799. 
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hti  the  umveraaUy  reoetved  one.  Of  the  atmospliere 
nod  its  phenoineBay  owing  to  the  depth  of  mystery 
whidi  coBtinaes  to  involve  the  latter,  if  we  except 
Voka's  theory  of  hail,  and  the  theory  of  meteors 
smL  meteoffoUtes,^  which  ascribes .  the  appearance  of 
the  former,  and  fall  of  the  latter,  to  the  exbtence  of 
numerous  small,  detach/ed  bodies  in  the  regions  of 
space  ;  whidi  being  whirled  with  inconceivable  velo- 
city, ignite  when  traversing  the  higher  regions  of 
oni  atmosphere ; — nothing  remarkable  occurs.  But 
it  is  to  the  principle  of  magnetiMm,  and  the  depart- 
ment of  geology  connected  with  the  ancient  revolii- 
ticMia  of  the  globe,  to  which  we  must  locA,  in  order 
to  see  file  latitude  to  which  theorists  can  wing  their 
airy  flights. 

.  Thus,  we  find  Des  Cartes,  in  his  theory  of  mag- 
netism^ whirled  on  his  vortexes,  from  pole  to  pole, 
in  his  ^*  subtle,  impalpable,  and  invisible,  yet  chan- 
netted  or  striated  matter ;''  which  he  assumes  issues 
from  one  of  the  poles  and  re-enters  at  the  other : 
while  Whiston,  diving  into  the  hollow  of  the  earth, 
watches  the  oscillations  of  his  terreUae  or  subter- 
ranean magnet.  Next  comes  Professor  Leslie  and 
Mr.  Bums,  putting  in  their  respective  claims  for 
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the^ honour  of  being  the  discoverers  of  the  theory  of 
the  hoUawness  qf  the  earth  ;  and  Captain  Symes^  so 
fully  satisfied  not  only  of  the  £Eict  of  its  being  hollow^ 
but  of  the  position  of  the  porte  cochere,  or  place  of 
entrance,  that  he  only  waits  for  money,  tnen,  and 
means ''  (we  are  told,)  ''  to.  set  out  on  a  yiat  to  the 
subterranean  regions/'-— We .  next  come  to  the  op* 
posite,  or  Neptunian  and  Plutonian  systems  of  geo-« 
logy;  the  first,  I  believe,  of  Gierman,  the  second 
of  French  origin  ;--the  one  assuming  the  earth  to 
be  a  solid  mass  even  to  its  centre^  and  to  have  been 
composed  or  forn^  firom  bottom  to  t(^  by  aqueous 
deposits ;  the  other,  that  it  has  had  its  source  in 
fusion  or  combustion ;  and  that  it  is  by  the  action 
of  cooling  that  it»  surface  has  become  firm;  and 
that  this  surface  crust  of  the -earth  continues  in- 
creasing in  thickness  in  proportion  as  this,  action 
advances  ;  but  that  the  greater  part  of  its  interior 
mass  still  continues  in  a  state  of  liquid  fusion,  from 
which  the  lava  of  volcanoes  are  assumed  to  be  de* 
rived ;  and  that,  at  a  certain  depth  beneath  the  sur- 
face, a  temperature  equal  to  3,500  deg,  of  Wedg- 
wood's pyrometer  exists.      It  is  thence  to  be  as- 
sumed, that  formerly  the  earth  was  to  the  moon. 
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wbtt  ikt  mn  ct  ]Hretent  is  to  tUe  earth ;  and  that 
it  was  in  consequence  of  the  cooling  of  the  former, 
that  the  land  sorfiu^  of  the  latter  beoame  corered 
with'  snow,  and  its  seas  conyerted  into  gladers ;  as 
lately  discoreied  to  be  the  case  by  an  ing^ous 
American  gentleman.  We  have  next,  as  some  com- 
pensation for  these  extravagancies,  the  admirable 
researdies  ot  Baron  Covier,  relative  to  the  ancient 
revolutions  of  the  globe,  founded  on  data  that  can* 
not  be  controverted.  And  though  last,  not  least, . 
Dr.  Ure's  ^  New  System  of  Geology,**  in  which  he 
attemipts  to  reconcile  the  great  revolutions  of  the 
earUi  and  animated  nature  with  modem  science  and 
sacred  history. 

It  is  hardly  necessary  to  observe,  that,  as  the 
species  of  undue  connexion  which  was  so  long  con- 
sidered essential  between  civil  and  ecclesiastical 
affidrs,  in  former  schemes  of  government;  and 
which,  for  die  sins  of  their  inhabitants  still  con- 
tinues to  be  the  case  in  certain  countries  ;  has  never 
been  found  to  work  well  for  the  true  interests  of 
either :  so  these  references  to  scripture  history,  as 
relates  to  the  period  at  which  it  is  assumed  the 
creation  of  the  world  occurred,  and  to  circumstances 
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connected,  with  the  Mosaic  deli%e^  astrottomicai 
phenomena^  &c.^  are  nev^er  mixed  up,  without  prov- 
ing injurious  to  the  reverence  so  justly  due  to  the 
parts  of  the  sacred  volume  on  which  are  founded 
the  great  truths  of  religion;  because  it  being  im- 
possible to  reconcile  the  data  'thus  referred  to^  with 
certain  facts  of  a  nature  so  palpable  as^  that  they 
cannot  be  questioned^  such  refereiicei»  by  showing 
the  fallibility  of  a  part,  have  the  effect  on  weak 
minds  of  throwing  a  degree  of  doubt  over  the  whole. 
Hence  instead  of  advancing  the  cause  of  scioice  by 
attempts  of  this  kind,  those  who  make  them  only 
retard  its  progression  by  the  needless  obstacles  thus 
raised  up  in  its  way ;  while  they  injure  the  caus^ 
of  religion,  which  it  was  their  chief  object  to  serve. 
M.  Cuvier,  aware,  no  doubt,  of  these  circumstances, 
has  prudently  confined  himself  to  a  simple  detail 
of  facts  connected  with  the  ancient  revolutions  of 
the  globe,  brought  to  light  by  his  researches ;  and 
to  certain  scientific  observations  and  conclusions 
naturally  growing  out  of  them :  and  has  thus  suc- 
ceeded in  presenting  to  the  world  a  work,  as  ho- 
nourable to  his  own  profound  views  and  great  in- 
dustry, as  it  is  to  the  age  and  nation  to  which  he 
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bekmgB.  Would  iliat  our  BriUah  phUo0opher  al- 
luded to,  kad  followed  a  couiw  equally  discreet,  as 
thereby  his  geol<^;ical  researches  might  haTO  led  to 
sone  aore  useful  results ;  whereas  in  the  shape  in 
which  he  has  presented  them  to'jibe  public^  they  are 
flKoe  calculated  to  excite  compassion,  than  serious 
leflectioii,  in  the  minds  of  scientific  men.  Thus^ 
taking  the  Mosaic  deluge  as  a  species  of  centre^link 
in  the  consecutive  chain  of  sublunary  events,  and 
fortifying  himself  with  certain  passages  of  Geneus, 
^-mounting  in  the  clouds,  and  taking  his  stand  on 
the  rvumbaw ;  with  the  eye  of  one  inspired  he  sur- 
v^  and  expatiates  on  the  past,  the  present,  and 
the  fiiture ;  '^  on  the  ancient  and  new  order  of  na- 
ture." In  this  extended  perspective  we  are  first 
treated  with  a  view  of  ^*  the  umversal  and  wooding 
spring  qf  the  poets,  extending  probably  through 
several  cei^turies  :**  or  during  the  period  in  which 
^  the  intrinsic  source  of  terrestrial  heat,  was  parar 
mount  over  the  solar,**  arising  from  the  high  degree 
of  temperature  imparted  by  the  central  fire  to  **  the 
oceanic  mass,**  in  consequence  of  **  the  thinness  of 
the  solid  crust**  which  during  this  period  separated 
the  former  from  the  latter,  and  thence  dbtributed 
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to  the  atmosphere  ^  from  pole  to  pole/'  We  are 
next-  informed^  that,  in  the  ''  ancient  world,**  **  the 
causes  of  atmospheric  commotion  were  fewer  and 
feebler^  than  in  the  modem ;  and  that  ''  the  phe* 
nomenon  of  rain  must  have  been  very  rare,  except 
on  some  insular  circumpolar  coasts :''  but  that  its 
loss  to  vegetation  was  supplied  by  the  abundant 
exhalations  which  ascended  from  the  ''  tepid  seas ;" 
and  consequently,  that  antediluvians  might  never 
have  witnessed  a  sunshine  sho\eer ;  that ''  a  canopy 
of  doijds,  indeed,  might  often  be  stretched  in  the 
iX>oler  upper  regions  of  tfa^  skies;  but"  that^ 
^^  the  Aqueous  vesicles^  in  descending  through  the 
warm«  atrial  strata  below,  would  return  again  to 
invisible  vapour  :**  that  ''  in  such  cbuds  no  haw 
'fiotdd'  bd  mC;*  and  finallythat  <')the  raiabow  b  a 
pbfetaonlenoii  which  results  from,  and  declares  the 
remodelled  constitution  of  the  terraqueous  sphere  :*' 
—that  ^^  it  i)3  a  type  of  sin  and  suffering,  of  expia- 
tion and  peace,''  &c. 

The  object  of  the  author  in  hazarding  these  as- 
sumptions, being  of  the  best  and  purest  kind,  it  is 
impossible  to  treat  them  with  any  thing  bordering 
on  severity  : — however,  as  coming  from  a  scientific 
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man,  and  regarding  them  simply  as  they  relate  to 
science;  and  as  calculated  to  mislead  and  injure 
what  they  were  intended  to  advance ;— in  order  to 
point  out  the  tissue  of  error  under  which  the  writer 
has  laboured  in  his  reasoning,  as  to  the  mew  order 
oF  nature  which  he  assumes  was  established  at  the 
period*  of  the  Monde  deluge,  it  will  only  be  neces- 
sary to  refer  him  to  a  passage  in  his  justly-fevourite 
author,  M.  le  Barom  Cmner,  who,  in  treating  of  the 
beautiful  organisation  of  Nature,  obsenres,  that, 
^  fortunately,  comparatiTe  anatomy  possesses  a 
priiici]^>  which,  properly  developed,  was  capable  of 
clearing  up  all  embarrassment :  it  was  that  of  the 
ttatonl  relation  of  forms  in  organiaed  beings,  by 
Bieana  of  which  each  sort  of  creature  may,  by  rigo- 
rous scrutiny,  be  known  by  eaek  fragment  if  each 
if  Us  pearU.  Every  organized  being  forms  a  whde, 
an  unique  and  perfect  system,*  the  parts  of  which 
mutually  correspond,  and  concur  in  the  same  defi- 
nitive action  by  a  reciprocal  reaction.  None  of 
these  parts  can  change  without  the  whole  chang* 

•  «  L*homme  est  on  mkroeotme**  (and  not  only  man»  but  other 
animals*  as  far  at  relates  to  organization),  **  Tunirers  est  rbomme 
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ing ;  and  consequently  each  of  thetUi .  separately 
c<Nisidered^  points  out  and  marks  all  tke^  others/'. 
^'  ThuS;  not  only  the  cla8S>.but  the  order^  the  genus/ 
and  even  the  species^  are  detected  in  the  form-^ 
ation  of  each  -parti^-^Cuvier  on  the  Eevolutions  qf 
the  Globe.) 

What  Baron  Cuvier  here  observes^  as  to  thq 
principle  possessed .  by  comparative  anatomy,  ,in 
reference  to  organized  beings,  of  .being  capable  of 
clearing  up  all  embarrassment,  holds  equally  good 
in  planetary  organisation,  when,  understood ; ;  inso^ 
much  that  the  existence  of  such  organic  remainesBA 
result  from  the  action  of  such  organissation,  damont 
strates  in  a  manner  the  most  incontrovertible,  the 
^dstence  of  the  whole  circle  of  phenomena .  In 
whidi  the  origin  of  such  remains  had  their  source. 
Thus,  without  referring  to  the  proo&  i^umidhed  by 
the  fossil  remains  of  vegetables  and  animals  found 

■ 

BO  generally  diffused  in  the  coal  meastares,  and  cru^ 
of  the  secondary  and  tertiary  classes  of  soils ;  con- 
fining ourselves  solely  to  such  proofs  as  we  find  pre- 
sented by  the  hasin  of  Paris,  we  perceive  by  the 
researches  of  M.  Cuvier  and  Brougniart,  that  it  is 
the  depository  of  not  less  than  six  of  these  transition 
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or  milavial  strata,  fonned  of  0ie  depontes  {^/iredk 
and  of  0ali  water,  disposed  alternatarely  above  the 
erme  or  dbalk  wfaidi  constitutes  their  common  hase» 
88  netioed  in  die  Introductory  Observations.  And 
as  the  presence '  of  these  fresh*water  strata  ne- 
cessarily presupposes  -the  presence  of  Jresk  waier 
during  die  respective  periods  of  their  formation; 
the  presence  of  fresh  water  equally  presupposes  the 
fre^pient  occurrence  of  ram  during  these  periods ; 
frons  which  only  it  could  have  been  derived.  And^ 
as  it  is  oiily  the  most  recent  the  uppermost  of  these 
wuaiae  Mttatt^  or  that  which  rests  on  the  latest  of 
the  freA^water  fermati<His>  that  could  have  any 
connexion  with  the  Mosaic  flood,  (or  more  probably 
mth  that  by  which  it  was  preceded,  as  the  Mosaic 
deluge  left  this  basin  dry  land,)  thus  we  find  in 
these  freshrwaier  strata,  and  in  the  fiossil  organic 
remains  with  which  they  abound,  proofii  the  most 
tnequivocal,  that  a  regular  succession  of  the  same 
atmospheric  phenomena  occurred,  during  the  re- 
Bpective  periods  of  their  formation,  as  these  of  which 
we  are  the  every-day  witnesses.  And  consequently, 
though  the  Mosaic  deluge  had  the  efiect  of  changing 
the  previously  existing  relations  of  the  land  and 
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water  superficies  over  the  greater  part  of  the  globe ; 
that  it^  or  those  of  a  similar  kind,  by  which,  as  we 
have  reason  to  believe,  it  was  preceded,  had  not 
the  effect  of  inducing  a  new  order  of  nature :  but 
that  the  same  order  of  nature^  as  regards  temperor 
iure,  atmospheric  phenomena,  &c.,  which  was  at 
first  established,  was  the  same  which  through  every 
subsequent  period  subsisted ;  and  that  such  order 
is  that  which  we  behold  at  present.  Independent, 
however,  of  such  proofs,  as  I  hope  to  show,  there 
could  have  been  no  other  than  the  present  order  of 
nature  in  these  respects ;  as  any  deviation  firom  it 

0 

would  prove  alike  incompatible  with  what  may  be 
denominated  the  salubrity  of  the  elements  of  water 
and  air,  as  the  stoppage  of  respiration  and  the 
circulation  of  the  blood,  would  to  animal  life. 

In  examining  into  the  causes  which  have  ^ven 
rise  to  such  contradictory  and  erroneous  views  of 
Nature  and  her  works,  the  first  must  be  allowed  to 
be  the  absence  of  correct  data  by  which  to  guide 
inquiry ;  as  without  such  data  speculation  is,  in  her 
endeavours  after  truth,  placed  on  a  boundless  ocean, 
without  rudder  or  compass  to  steer  by : — ^the  second 
which  partly  grows  out  of  the  former,  is  the  tendency 
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to  the  doctijme  of  autferialipM,  which  constitutes  so 

-1  '  «• 

nronuiieiit  a  feature  in  the  views  of  this  class  of 

Pi'" 

theorists.  Thus,  because  the  operation  of  the  eler 
inents^  whether  as  to  matter  or  movement,  combined 
in  the  planetary  organization  of  the  earth  and  sun^ 
&f.  is  observed  to  produce,  with  the  utmost  regu- 
laiilj,  certain  ccmsecutive  results ;  it  is  thence  asr 
fomed  that  this  planetary  organization  itself  was^  in 
its  oqgin,  the  result  of  certain  material  agfii$eieg9 
^ff^  fWhich  nothing  can  be  more  illogical,  or  com 
trsry  :ta  pjmunon  sense.  For,  by  parity  of  reasoning! 
it  j|dght  |ri^  equal  justice  be  said,  that  as  the  disr 
Qp^<^  ^  ;the  parts  in  a  timekeeper,  when  put  in 
motfODj  has  .the  effect  of  causing  it  to  mark  the 
minute^  and  strike  the  hour  with  the  utmost  pre* 
dsioB^  whiqh  are  known  to  be  nothing  more  than 
medvsnical  eff^^cts; — that  the  contrivance,  adapta- 
tion, and  disposition  of  these  parts,  was  itself  no  more 
than  a  mechanical  effect?  Whereas,  from  the 
total  derangement  in  its  operations  which  would 
vise  bom  the  removal  or  change  of  any,  the  smallest 
of  its  complicated  parts ;  it  sufficienUy  shows  that 
spch  an  arrangement  and  adaptation  of  them,  one  to 
ti^  other,  was  not  an  effect  of  chance  or  mechanical 
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action^  but  arose  from  the  prescience  of  a  presiding 
master  intelligence^  which  in  such  contrivance, 
adaptation,  and  disposition,  designed  the  production 
of  such  effects ;  and  that  these  were  the  objects  it 
contemplated  in  its  production. 

Hence,  independent  of  the  advantageous  effects 
to  science,  which  must  result  from  a  more  correct 
knowledge  of  the  primary  agents  connected  with 
planetary  organization,  and  of  the  laws  by  which 
they  are  governed ;  the*  additional  one,  in  a  moral 
point  qf  view,  perhaps,  no  less  valuable,  must  like- 
wise follow  as  a  consequence  of  such  perfection  of 
our  knowledge,  viz. — That  by  pointing  out  more 
folly  and  forcibly  the  presidency  of  the  Supreme 
INTELLIGENCE  whose  wisdom  planned,  as  his  power 
disposed,  of  such  mighty  and  complicated  means, 
towards  the  attainment  of  such  an  infinite  diversity 
of  objects :— rthat  if  any  were  sufficiently  mad  to 
harbour  the  supposition  of  his  non-existence,  or  con- 
tinually superintending  omniscience,  the  acquisition 
of  such  knowledge  must  have  the  effect  of  putting 
an  end  even  to  the  ishadow  of  pretext  for  uncertainty 
on  the  subject;  and  thence,  as  the  extension  of 
knowledge  should  do,  prove  an  additional  aid,  and 
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immutable   stay,    to    the    cau5e    of   religion    and 
truth. 

To   endeavour  then,  by  the  application  of  the 
means  which  the  observations  and  discoveries   of 
others  had  placed  at  my  disposal  to  extend  the 
limits  of  astronomical  knowledge,  and  if  possible 
detach  from  the  mecaniqne  celeste  the  species  of 
chaotic  shroud  in  which  it  has  been  so  long  involved 
and  hidden  from   human  observation;    and  which 
only  required  to  be  removed,  in  order  to  exhibit,  by 
its  proportions   and  movement,  those  harmonious 
numbers  which  constitute  the  fancied  music  of  the 
spheres : — in  a  word,  to  put  an  end  to  the  reign  of 
doubt  and  uncertainty  on  these  subjects,  and  pro- 
mote the  various  interests  of  society  connected  with 
such  extension  of  astronomical    knowledge,   being 
the   objects  I  propose  in  submitting  the   present 
work  to  the  public ;  if  even  partially  successful,  a 
short  review  of  the  circumstances  which  induced  me 
at  first  to  undertake  it,  together  with  some  of  those 
which  have  since  attended  its  prosecution,  may  not 
prove  altogether  uninteresting,  or,  perhaps,  unin- 
structive  to  the  reader. 

Thus,  in  referring  to  the  circumstance  which  was 

c2 
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the  remote  cause  that  led  to  the  present  discoveries, 
(if  such  they  shall  be  admitted,)  I  cannot  help  sub- 
scribing to  the  correctness  of  Charron's  observation, 
when  he  says,  '^  La  persuasion  premiere  prinse  du 
subject  memes  saisit  les  simples,  mais  eUe  est  si 
tendre  et  si  Jresle,  que  le  moindre  heurt,  mesconte, 
on  mesgarde,  qui  y  surviendroit,  escarhouilleroU 
tout :  car  c'est  grand  merveille,  comment  de  si  vain^ 
commencemens  etjrivoles  causes  sont  sorties  les  plus 
fameuses  impressions.''* — As,  in  contemplating  the 
long  list  of  erroneous  views  I  have  waded  through — 
now  adopting,  and  again  rejecting,  as  further  obser- 
vation and  reflection  served  to  extend,  undeceive, 
or  confirm  my  impressions,  before  arriving  at  the 
ultimate  conclusions  on  the  subjects  treated  of,  em- 
bodied in  the  subsequent  pages,  can  I  refrain  from 
offering  a  like  tribute  to  the  following  remark  of 
Voltaire,  ''  II  faut  avouer  qu'  en  tout  genre  les 
premiers  essais  sont  toujour s  grossiersr\ 

Having,  a  few  years  ago,  paid  a  visit  to  Italy, 
during  a  sojourn  of  some  months  at  Rome,  the  fre- 
quent excursions  I  made  into  the  desert  Campagjia, 
did  not  fail  to  enlist  my  sympathies,  in  beholding 

*  De  la  Sagesse,  livre  1,  chap.  vii. 
t  Vision  de  Babouc. 
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the  exuberant  gifts  which  a  bountifiU  nature  has 
strewed  with  so  lavish  a  hand  over  one  of  her  most 
fiiToured  regions,  rendered  comparatively  useless 
and  abortive,  notwithstanding  the  facilities  which 
its  ports,  navigable  river,  and  vicinity  to  the  famous 
capital  of  the  ancient,  as  it  still  continues  to  be  of 
the  Christian  world,  afford  for  commercial  enter}>rise 
and  industry — solely  by  reason  of  the  presence  of  an 
unknown  and  invisible,  though  wide-wasting  enemy 
— the  nuil  €tria.* 

Agriculture,  even  from  my  boyish  years,  having 
been  a  fevourite  pursuit  and  occupation  of  mine, 
has  enabled  me,  perhaps,  to  be  better  acquainted 
with  its  principles,  and  its  relations  with  the  atmos- 
phere, than  what  falls  to  the  lot  of  many.  Thus, 
when  at  Rome,  being  satisfie<l  that  the  nia/  aria — 
this  insurmountable  barrier  to  every  thing  in  the 
shape  of  improvement,  had  its  source  in  the  want  of 
such  a  degree  of  the  principle  of  abjtorhency  in  the 
soil  and  subsoil,  as  was  sufficient  to  counter]>oise 
the  deleterious  effects  on  the  salubrity  of  the  atmos- 
phere, consequent  on  its  fertility,  and  the  degree  of 
summer  temperature  to  which  it  was  rxiKised  :  and 

*  See  aD  article  on  this  subject,  Appendix,  No.  II. 
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wishing^  as  so  many  experiments  had  been  tried  on 
it  to  no  purpose,  to  lend  a  helping  hand  towards  the 
statistical  regeneration  of  so  renowned  a  district;  I 
drew  up  a  paper  on  the  subject,  which  I  addressed 
to  the  then  Secretary  of  State,  Cardinal  Consalvi, 
stating  my  views  as  to  the  source  of  the  evil,  and 
what  I  conceived  to  be  the  most  simple  and  effec- 
tual means  for  its  removal. 

This  communication,  I  regret  to  say,  was  attended 
with  no  success ;  as,  contrary  to  my  expectations 
the  Papal  government  appeared  to  take  little  or  no 
interest  in  the  affiiir : — a  letter  of  thanks,  however, 
from  the  Cardinal,  which  I  received  after  the  lapse 
of  some  time,  showed  that  my  observations  were 
taken  in  good  part. 

I  shortly  after  left  Rome  and  Italy ;  but  the  sub- 
ject of  mal  aria  continued  to  occupy  my  thoughts ; 
and  from  the  ravages  on  human  life  annually  caused 
by  yellow  fecer  in  the  West  Indies  and  Ame- 
rica; the  thousands  which,  in  like  manner,  fall  vic- 
tims to  what  are  called  diseases  of  climate,  on  the 
shores  of  Africa,  and  throughout  British  India,  &c. ; 
and  being,  after  all  the  consideration  I  was  able  to 
give  the  subject,  persuaded,  that,  similar  to  the 
Roman  mal  aria,  all  these  diseases  had  their  source 
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in  one  common  principle — ^varying  in  its  eflfects 
according  to  the  variation  of  circumstances  incident 
to  particular  localities ;  I  came  to  the  resolution  of 
publishing  my  ideas  on  a  subject  which  I  considered 
so  deeply  interesting  to  a  large  majority  of  the 
human  race.  Thus  occupied,  I  arrived  in  London 
in  the  early  part  of  the  year  1825 ;  and,  having 
presented  my  manuscript  to  one  of  the  leading  book* 
sellers,  after  some  time  spent  in  examining  it,  this 
person  agreed  to  publish  the  work  at  hb  own  cost 
and  risk,  giving  me  a  certain  share  of  the  profits. 
The  manuscript  was  divided  into  three  parts,  the 
first  of  which  was  taken  up  with  a  preliminary  dis- 
sertation on  the  atmosphere  and  its  phenomena; 
the  second,  with  the  history  of  the  origin,  increase, 
and  present  state  of  the  Roman  mal  aria, — to  which 
was  subjoined  a  copy  of  the  plan  proposed  by  me, 
when  at  Rome,  for  its  removal ; — the  third  part  was 
a  dissertation  on  the  principles  of  agricultural  sci- 
ence,—but  more  particularly  intended  to  direct  the 
attention  to  the  intimate  connexion  which,  in  certain 
districts,  subsists  between  tlie  practice  of  agriculture, 
and  the  salubrity  of  the  air ;  as  demonstrated  by  the 
former  and  present  state  of  the  Campagna,  and 
greater  part  of  the  Maremma.    In  the  first  part  of 
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tlus  Iktle  w<Mrik>  it  wm  my  ttiirfortune  to  attempt  a 
claa^cation  of  the  pbenomena  of  the  atmosphere, 
and  to  acoomit  for  them  on  what  I  co^dered  t(> 
be  anginal  principle;  though  some  of  these  (but 
unknown  to  me  at  the  time,)  were  before,  « they  * 
have  been  since^  used  by  distinguished  pkyiick/^ 
in  the  same  way.*  One  fatal  pecuUatity,  however, 
distinguished  the  view  I  took  of  the  atmosphere  and 
its  phenomena,  which  was,  t^t  /  denied  the  exi^- 
ence  of  electricity^  Through  ^ome  aecident,  the 
tUH}  last  parts  of  my  manuscript  were  returned  to 
my  publii^er  before  the  first,  by*  the  persons  into 
whose  hands  he  had  put  them  for  examination: 
and  it  was  during  the  absence  of  the  first  part^  he 
had  made  his  agreement  with  me  to  publish  the 
work*  But  as  the  first  part  could  not  be  founds  th6 
publication  was  necessarily  suspended  till  I  could 
recompose  it.  This,  afSter  much  labour,  I  at  length 
effected,  when  I  anticipated  no  fiirther  delay  in  its 
publication :  but  the  part  which  had  been  missing 

*  Allusion  is  here  made  to  the  collision  of  opposite  temperature 
in  the  atmosphere  being  the  source  of  the  formation  of  humidity 
and  rain»  a  principle  adopted  by  me  in  the  work  alluded  to,  to 
explain  the  phenomena  of  dew,  rain,  &C.9  but  previously*  though 
without  my  knowledge,  adopted  by  the  late  Dr.  Hutton,  of  Edin- 
bttrgbf  kc  (See  Dr»  Ure*8  Die.  of  Chem.  art.  Rain.) 
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lumog  been  finiiidy  and  no  favourable  report  made 
of  it  by  the  reviewer,  the  puUisher  tamed  round 
on  hia  agreement,  and  wished  to  have  nothmg  fur- 
ther to  do  in  the  bosine8& — ^Finally,  however,  he 
pdUiahed  the  wc^k;  but  from  the  disagreement  it 
orcMJaned  between  us,  no  means  were  taken  to  in- 
ioie  its  suceesSf  so  that  it  HteraUy  came  still-bom 
fipom  tiie  jHrass. 

Notwithstanding  this  unqualified  failure  in  my 
poblication,  my  mind  continued  to  be  much  occu- 
pied with  the  suljeet  of  the  atmosphere  and  its 
phencanena;  and  previous  to  my  leaving  England 
in  1h»  apring  of  1836, 1  had  discovered  the  analogy 
which  aubnsts  between  the  lunar  action  on  the  tides 
and  teinperature :— -a  more  particular  account  of 
which  wiU  be  found  at  the  conclusion  of  the  article 
on  temperature.  This  discovery  it  was  which  even- 
tually led  to  the  present  theory  of  planetary  tem- 
perature^ on  electrical  principles^  and  in  the  difficult 
task  of  exploring  the  various  intricate  circumstances 
connected  with  the  action  of  the  primary  electrical 
forces  on  the  atmosphere,  a  journal  of  the  weather, 
kept  with  r^ularity,  has  aided  me  most  materially. 

It  appeared  to  me  that,  without  the  exiiitence  of 
sjfmpatky  in  its  elastic  aeriform  bases,  the  atmos- 
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phere  could  not  respond  to  the  action  of  the  oppo- 
site primary  electrical  forces,  solar  and  planetary : 
and,  as  its  body  was  at  once  the  medium  and  theatre 
of  their  action,  that  each  of  these  forces  must  have 
its  representative  base  in  the  atmosphere.  And 
thence  I  concluded,  that  the  atmosphere  being  in 
its  very  essence,  electric,  must  have  been  originally 
the  result  of  electrical  agency;  and  that  it  consisted 
solely  of  opposite  electrical  bases,  united  by  par- 
ticular affinities,  and  derived  mutually  from  the 
bodies  in  which  the  elements  of  these  forces  are 
concentrated, — the  one  being  solar,  the  other  pla- 
netary in  its  origin.  And  being  further  of  opinion 
that  the  atmosphere  originally  emanated  from  the 
element  of  water,  as  it  is  from  thence  it  continues 
to  be  renewed, — ^that  the  element  of  water  was  the 
primary  result,  or  first  incorporation  of  these  elec- 
trical bases;  as  it  continues  to  be  their  grand 
planetary  depot.  And  that,  by  means  of  the 
changes  continually  going  on  in  the  opposite  elec- 
trical affinities  of  these  volatile  bases,  whether  in 
the  element  of  water  or  air,  a  circulation  between 
these  elements  is  continually  kept  up;  by  means 
whereof  they  mutually  renovate  each  other;  and 
that  it  is  by  means  of  the  alternate  progression  of 
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these  mutual  changes  continually  going  on  between 
these  elements^  that  the  variations  which  take  place 
in  the  principle  of  planetary  temperature,  together 
with  the  whole  circle  of  atmospheric  phenomena, 
are  induced. 

Thus,  I  concluded  that  the  grand  round  of  pla- 
netary electrical  action,  was  resolvable  into  three 
species,  mz.  the  direct  positive  electric  action  of  the 
sun;  the  direct  negative  action  of  the  earth  and 
moon ;  and  the  inverse  electric  action  in  the  atmos- 
phere, by  which  the  redundances  of  its  opposite 
electrical  bases  are  anew  re-united  in  the  formation 
of  water,  and  thence  returned  to  the  earth. 

To  these  assumed  discoveries,  succeeded  that  of 
the  orbicular  movement  of  the  planets  being  in- 
duced by  magnetic  agency;  and  that,  as  refers  to 
the  solar  system,  the  principle  of  attraction,  similar 
to  those  of  magnetism  and  electricity,  is  divisible 
into  opposite  kinds;*  as  will  be  found  noticed  in 
the  Introductory  Observations,  &c.  &c. 

This  brief  sketch  1  thought  it  not  amiss  to  give, 
in  order  to  show  by  what  a  circuitous,  though  con- 

*  Tout  est  dowble,  tout  a  son  pareil  dans  de  ceil»  sur  la  terre, 
panni  les  ^res ;  la  Raison  seulc  n*  a  pas  de  pair.  (Pbilosophie 
Chinoise.) 
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secutive  progression^  I  arrived  at  a  knowledge  of 
the  principles  which  constitute  the   bases   of  the 
various  theories  and  assumptions  contained  in  the 
present  work.     And^   to  those  who,   from  having 
made  the  trial,  have  measured  their  forces  and  in- 
dustry  with  inquiries  of  the  kind  to  which  the  work 
is  directed,  I  feel  it  unnecessary  to  address  a  word, 
— as  they  must  be  aware,  from,  experience,  of  the 
numerous  and  unlooked-for  difficulties  with  which 
every  movement  in  advance  is  beset.     But  as  these 
are  the,/feu^;  it  is  only  necessary  to  observe,  that  the 
best  commentary  on,  and  proof,  as  to  the  nature 
and  amount  of  these  difficulties, — notwithstanding 
the  quantity  of  indispensable  materials  which,  as 
noticed,  modern  discovery  has  placed  within  the 
reach  of  persons  so  disposed,— will  be  found,  in  tJie 
little,  which  up  to  the  present,  has  been  effected  in 
such  inquiries ;  a  circumstance,  it  may  be  observed, 
which  should  have  some  weight  with  those  who  may 
feel  disposed  to  scrutinize  too  strictly  the  various 
details  of  the  present  work.      And,  notwithstanding 
that   some  of   these   impeding  causes   have   been 
already  noticed ;    it  may  be  further  observed,  as 
being  a  more   efficient   source   of  these   opposing 
difficulties;   that  (as  relates  to  the  department  of 
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asiroponiy  under  cmisideration)  primary  camseM,  are 
so  imbedded,  as  it  were>  and  concealed  in  their 
effects;  idiich  latter  alone  apprize  us  of  their  exists 
caice<— that,  similar  to  the  task  of  unrolling  the 
Hercubmemn  Manuscripts, — those  engaged  in  the 
tedious  process,  are  constrained  to  read  them  hach^ 
ward.  The  title  in  the  latter,  as  the  principle  in 
the  former^— »which  alone  furnishes  a  clue  to  a  know- 
ledge of  both,  being,  from  their  positions,  in  the 
centres  of  their  ample  envelopesr— the  last  things 
cBscovered,  though  the  most  essential  to  be  known. 
'^Ces  cons^uences  que  nous  offire  le  spectacle  de  la 
nature,  ne  pouvaient  6tre  connues  que  par  une 
kmgue  meditation;  elles  exigeaient  des  sciences 
perfectionnees.  II  y  a  un  ordre  de  connoissances 
supMeures  r^ry^es  aux  Etudes  pers^^antcs. 
Magna   tarde  proveniunt      Multa  servat  Eleusis 

revisentibus." 

Thus,  in  treating  of  subjects  where,  it  may  be  . 
obsenred,  theories  are  so  numerous  and  opposite, 
as  are  those  treated  of  in  the  present  work, — the  sole 
tests  by  which  to  discover  the  true  from  the  erro- 
neous, nre/acts.  Facts,  therefore,  are  the  crite- 
rions  by  which,  where  practicable,  I  wish  my  as* 
sumptions  to  be  tried ;«— esteeming,  as  I  do,  any 
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thing  not  borne  out  by  these,  to  be  inadmissible ; 
or  where  a  direct  appeal  to  facts  is  precluded  by 
the  nature  of  the  subjects  treated  of, — ^by  the  balance 
of  rational  probabilities. 

Astronomy  may,  not  unaptly,  be  compared  to  a 
living  panoramay  the  view  of  whose  changing  scenes 
comes  home  to  the  observation  of  every  person,  and 
in  a  knowledge  of  which  every  person  may  be  said 
to  be  more  or  less  interested.  And  as  truth,  ac- 
cording to  Epictetus,  "  is  an  immortal  and  eternal 
thing,  which  bestows  a  beauty  that  time  will  not 
wither,  and  a  boldness,  of  which  the  sentence  of  a 
judge  cannot  deprive  us  ;" — should,  generally,  my 
assumptions  bear  the  test  of  examination  which  time 
is  sure  to  subject  them  to, — it  will  matter  but  little 
as  to  the  humble  source  from  which  they  have 
emanated. 

The  usual  complaint  made  of  new  works  on  as- 
tronomy, is,  the  little  novelty  they  present :  but  in 
the  present  work,  it  may  be  observed,  there  is  not 
much  to  apprehend  on  this  score ;  as  the  fault  (if 
it  shall  be  considered  such)  is  likely  to  lie  in  the 
opposite  direction.  For,  from  the  number  of  origi- 
nal views  the  work  will  be  found  to  contain,  and 
the  necessity  which  exists  for  an  examination  found- 


PREFACE.  Xlvii 

ed  on  observation^  in  order  to  ascertain  the  degree 
of  credit  due  to  many  of  its  assumptions ; — unless 
some  of  the  more  palpable  of  the  latter  obtain  cre- 
dit for  the  remainder ;  time  only,  I  feel,  can  give 
it  that  place  in  public  opinion,  which,  I  entertain 
no  doubt,  it  is  sure  ultimately  to  arrive  to. 

As  to  the  circumstance  of  style, — as  the  same 
style  will  not  suit  all  subjects,  it  follows  that,  in 
some  sort,  subjects  create  the  styles  best  suited  to 
them  :  and  though  there  has  been  no  want  of  at- 
tention to  tlus  particular  in  composing  the  present 
work, — ^firom  the  unavoidable  number  of  members  in 
the  periods,  often  necessary, — ^that  first  and  indis- 
pensable requisite  of  a  correct  style,  perspicuity, 
may,  I  fear,  not  be  always  found  as  j)erfcct  as  I 
could  desire.  But  for  such  defects,  as  for  many 
others,  I  must  trust  to  public  indulgence. 

It  would  be,  I  feel,  in  some  sort,  unjust  for  me 
to  close  these  observations,  without  acknowledging 
the  obligation  I  am  under  to  the  diurnal,  equally, 
as  to  those  periodical  publications  more  immedi- 
ately dedicated  to  science.  For,  the  numerous  ac- 
counts, not  only  of  the  most  remarkable  atmos- 
pheric phenomena,  but  of  the  localities,  as  periods 
of  their  occurrence,  which,  from  time  to  time,  1 


xlviii  PRfiFAGB. 

found  reported  by  the  daily  press,  have  served,  in 
reference  to  the  share  the  lunar  action  might  have 
had  in  their  production,  as  a  species  of  universal 
correspondence, — the  less  to  be  questioned,  as  the 
Mrriters  could  not  be  suspected  of  having  been  in- 
fluenced by  the  desire  of  favouring  any  particular 
theory:  from  which  circumstance  I , have  been 
enabled,  by  long  comparisdb,  to  draw  conclusions 
as  to  the  laws  which,  in  the  opposite  classes  of 
localities,  at  different  seasons  of  the  year,  govern 
the  lunar  agency  on  the  atmosphere  and  its  phe* 
nomena ; — ^which,  whether  as  refers  to  science  or  to 
the  interests  of  society,  I  esteem  of  the  utmost  con- 
sequence to  be  known. 
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GENERAL    OBSERVATIONS. 


In  examining  attentively  the  immense  theatre  of 
existence  on  which  we  are  placed,  both  in  its  in- 
ternal and  external  relations,  and  having  observed 
the  admirable  harmony  and  precision  with  which  a 
variety  of  movements  so  infinite,  perform  their 
accustomed  revolutions,  and  produce  in  succession 
their  accustomed  effects;  and  thence  come  to  ex- 
amine how  much  the  labours  of  science  have  actually 
accomplished  towards  the  development  of  their 
recondite  sources ;  we  shall  be  struck  no  less  with 
the  anomalies  which  the  explanation  it  offers  some- 
times presents,  than  with  the  number  and  magni- 
tude of  the  phenomena  which  remain  altogether 
unaccounted  for ;  insomuch,  that  we  cannot  fail  of 
being  penetrated  with  the  conviction »  notwithstand- 
ing the  advances  which  human  industry  has  effected 
in  astronomical  knowledge,  that  from  the  wide 
chasms  its  chart  exhibits  when  contrasted  with  its 
prototype,  a  small  part  only  of  the  mighty  un- 
dertaking it  presents   is  as  yet  accomplished,  as 
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compared  witli  what  remains ;  and  that,  in  order 
to  obtain  such  additional  lights  as  should  enable 
man  to  fill  up  these  blanks,  a  departure  from  the 
present  contracted  system  of  inquiry  and  observa- 
tion, for  one  more  comprehensive,  and,  consequently, 
more  conformable  to  the  nature  of  the  subject,  was 
necessary ;  that  thereby  the  industry  employed  might 
be  applied  in  a  manner  more  suitable  to  the  interests 
of  science  as  to  the  attainment  of  the  important 
ends  she  contemplated  in  her  labours  ; — ends,  which, 
as  they  stimulate  in  the  pursuit,  are  esteemed  by 
her  votaries  as  the  most  glorious  rewards  that  can 
crown  their  persevering  exertions. 

If  we  consult  the  ancients  as  to  the  ideas  they 
entertained  of  the  nature  of  the  earth,  its  origin,  &c. 
we  shall  find  that  there  were  amongst  them  philo- 
sophers who  held  the  opinion,  that  the  world  existed 
from  all  eternity ;  that  it  was  mortal ;  but  that, 
after  undergoing  various  vicissitudes,  it  was  again 
renewed.  Plato  and  others  were  of  opinion  that 
it  was  an  animal  composed  of  a  body  and  spirit ; 
which  spirit  they  supposed  was  lodged  in  its  centre, 
from  which  it  spread  itself  in  musical  progression 
throughout  its  circumference ;  that  the  stars  were 
similarly  composed  of  body  and  soul :  mortal  by 
reason  of  their  composition,  but  immortal  by  the 
will  of  their  creator.  Plato  says,  that  the  world 
changes  its  superficies  in  every  respect;  that  the 
heavens  and   the  stars  change   and   reverse  their 
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moTement  by  thnes^  in  such  way  as  that  the  east, 
becomes  the  west ;  and  that,  according  to  the  moat, 
andent  ojMnion  of  the  most  enlightened  Dien»  there 
exists  a  pluratity  of  worlds ;  by  reason  that  nothing 
exists  distinct  and  akme  in  nature^  but,  on  the  ce»» 
trary^  that  al}  species  of  beings  an  mnlt^iUed.  in 
number ;  and  consequently,  tliat  it  lAinot  paobaUe 
God  should  make  an  exception  in  creating  the 
world  as  the  only  work  of  his  without  a  companion^ 
or  that  his  power  should  be  exhausted  in  the  creation 
of  it  alone. 

It  will  be  admitted  that  there  is,  to  say  the  least 
€^  it,  much  of  plausibility  in  these  ideas  c^.the 
ancients;  and  that  even  such  of  them  as  ^sem 
extrayaganty  are  not  deficient  of  a  certain  degree  of. 
similitude  in  the  application,  such  as  to  justify  their 
obtaining  credit  in  those  early  periods  of  the  world, 
when  the  universal  changes  in  the  surface  of  the 
earth  caused  by  the  deluge,  must  have  been,  from 
its  recentness,  fresh  in  the  traditions  of  the  ocientol 
natioof:  thus,  we  find  the  Egyptian  priests  ac- 
quaintjng  Herodotus,  that  from  the  commencement 
of  the  dynasty  of  their  kings,  (which,  according  to 
their  oomputation,  extended  to  more  than  eleven 
thousand  years)  the  sun  had  changed  his  course  in 
the  hea¥ens,^Mr  tmes^ 

''Les  prestres  egiptiens  dircnt  k  Herodote,  que  de- 
puis  leur  premier  roi  (dont  y  avoit  plns^d'onze  miUe 
ans,  duqud,  et  de  tous  les  suivans  lui  fiient  voir  les 
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e£Sgies  en  statues  tirtes  au  vif^)  le  soleil  avoit  chang6 
quatre  fois  de  route.  Les  Chaldeens  du  temps  de 
Diodore,  comme  il  diet,  et  Ciceron,  tenoient  registre 
de  quatre  cens  mille  tant  d*ans ;  Platen  diet  que 
ceux  de  la  Ville  de  Sais  avoient  des  memoires  par 
escrit  de  huit  mille  ans,  et  que  la  Ville  d'Athenes 
fiist  bastie  mille  ans  avant  la  dicte  Ville  de  Sais. 
Aristote,  Pline  et  autres  ont  diet  que  Zoroaste 
vivoit  six  mille  ans  avant  Taage  de  Platon.  Aucuns 
ont  diet  que  le  monde,  est  de  toute  eternity,  mortel 
et  renaissant  k  plusieurs  vicissitudes :  d'autres  et 
les  plus  nobles  philosophes  ont  tenu  le  monde  pour 
un  Dieu,  faict  par  un  autre  Dieu  plus  grand;  ou 
bien,  comme  Platon  assure  et  autres,  et  y  a  tres- 
grande  apparence  en  ses  mouvemens,  que  c'est  un 
animal  compost  de  corps  et  (Tesprit :  lequel  esprit 
logeant  en  son  centre  s'espand  par  nombres  de 
musique  en  sa  circonference,  et  ses  pieces  aussi,  le 
ciel,  les  estoilles  compos^es  de  corps  et  d'kme,  mor- 
telles  k  cause  de  leur  composition,  immortelles  par 
la  determination  du  cr^ateur.  Platon  diet,  que  le 
monde  change  de  visage  en  tout  sens :  que  le  ciel, 
les  estoilles,  le  changent  et  renversent  par  fois  leur 
mouvement,  tellement  que  le  devant  vient  derrier, 
rOrient  se  faict  Occident.  Et  selon  Topinion  an- 
cienne  fort  authentique,  et  des  plus  fameux  esprits, 
digne  de  la  grandeur  de  Dieu,  et  bien  fondle  en 
raison,  il  y  a  plusieurs  mondes,  d'autant  qu'il  n'y  a 
rien  un  et  seul  en  ce  monde:  toutes  especes  sont 
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multipli^  en  nombre,  par  ou  semble  n'efltre  pas 
▼ray  semblable,  que  Dieu  aye  faict  ce  seul  ouvrage 
sans  compagnon,  et  que  tout  soit  esquis^  en  cet 
individu.''  (Charron,  Livre  IL  cliap.  11.  De  La 
Sagesse.) 

And  whatever  degree  of  defei ence  may  be  and  is 
due  to  the  historical  data  furnished  by  the  sacred 
writings,  from  the  number  of  unquestionable  facts 
brought  to  light  by  geological  research,  which  de-. 
monstrate  the  contrary,  it  is  at  present  generally 
admitted  by  the  learned,  among  whom  may  be 
numbered  even  a  dignitary  of  the  church*,  that 
the  *'  creation  of  the  world  "  must  have  long  pre- 
ceded the  period  assigned  to  it  by  the  Mosaical 
account.  Indeed^  it  seems  impossible,  by  any  other 
than  such  an  admission^  coupled  with  another,  yiz. 
that  of  reversal  or  change  of  the  poles  of  the  earth 
in  the  ecliptic,  to  have  occurred  at  those  remarkable 
periods  of  its  history  (by  means  of  which  only,  all 
those  vast  changes  which  have  occurred  in  the  rela- 
tions of  its  land  and  water  superficies  seem  possible 
to  have  been  induced,)  rationally  to  account  for  or 
reconcile  facts  so  numerous,  and  so  well  authen- 

*  "  M.  Frayssinous,  Bishop  of  Hermopolis,  observes,  that'a  large 
part  of  the  changes  of  the  earth's  surface,  ascribed  by  some  to  the 
deluge,  may  have  been  produced  during  tho»e  periods  of  indeterm 
mtnote  duration  toAicA,  m  his  judgment^  are  comprised  under  the 
w  days  of  the  ereafian/'— Quarterly  Review,  farOctober,  1827, 
article  on  Geology. 
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ticated  as  those  alluded  to,  which  go  to  prove  the 
existence  of  more  than  one  previous  order  of  things 
before  the  occurrence  of  the  latest  of  these  general 
changes,  or  that  recounted  by  Moses ;  facts,  not 
depending  on  the  geological  history  of  any  particular 
country,  but  authenticated  by  that  of  perhaps  every 
country  on  the  surface  of  the  globe.  It  may  like- 
wise be  assumed  as  certain,  that  many  of  the  ideas 
entertained  by  the  ancients  in  reference  to  the  earth, 
were,  in  the  absence  of  other  data,  founded  on  the 
analogies  which  they  perceived  pervaded  so  widely 
the  works  of  nature,  and  to  which,  no  doubt,  may  be 
traced  the  origin  of  what  were  called  "  the  mysterious 
analogies  of  the  Pythagoreans."  And  in  deference 
to  the  opinions  entertai  ned  by  those  early  inhabitants 
of  the  globe,  on  subjects  connected  with  astronomy, 
it  should  be  borne  in  mind,  that  after  the  lapse  of 
ages  which  occurred  between  the  time  of  Pythagoras 
and  Copernicus,  the  knowledge  of  the  true  system 
of  the  universe,  as  regards  the  disposition  and  move- 
ment of  the  sun  and  planets,  finally  established  by 
the  latter,  (and  which,  during  this  long  interval, 
appears  to  have  been  lost,)  was  nothing  more  than 
a  return  to  the  antiquated  Pythagorean  theory; 
and  that,  unless  such  had  been  effected,  astronomy 
had  still  remained  involved  in  the  same  chaotic 
shroud  of  absurdity,  as  during  the  period  alluded 
to,  which  preceded  the  labours  of  this  its  great 
restorer. 
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Such  are  a  few  of  the  leading  facto  omnected  with 
the  history  of  the  im-einbracing  science  of  artroDomy ; 
aad  wUchi  as^wiU  appear  in  the  sequel^  hare  not  been 
cited  without  object.     In  order  to  perspicuity,  it  is 
necessary  to  observe  in  this  place,  that  astronomy,  as 
it  relates  to  the  solar  system,  is  dirisible  into  two 
grand  dqNurtments;    one  of  which  refers  to  the 
number,  the  magnitude,  the  position,  and  move- 
ments of  the  sun  or  planeto;    the  other  to   the 
princiiples  or  causes  in  which  these  movemento,  both 
wbicular  and  rotary,  together  with  the  phenomena 
of  light   and   heat,  the  changes  of  temperature 
consequent  on  the  changes  of  the  seasons,  the  tides, 
and,  m  short,  the  entire  circle  of  local  or  internal 
phenomena  which  may  be  said  to  constitute  the 
mtaljimctums  of  these  bodies,  have  their  source: 
and,  without  attending  much  to  the  circumstances 
of  classification  or  method  in  the  arrangement,  the 
opinions  and  traditions  of  the  ancients  here  cited, 
will  be  found  to  refer  to  both  these  departments.    As 
might  be  eiq)ected,  however,  in  a  science,  the  bear- 
ings of  which,  regarded  in  whatever  point  of  view, 
were  of  so  recondite  a  nature,  those  opinions  are  of 
that  vague  and  indefinite  kind  which  might  natu- 
rally be  expected  from  the  first  efforts  of  the  human 
mind,  when  endeavouring  to  grapple  with  subjects 
so  entirely  beyond  the  reach  of  its  infant  acquire- 
ments;   but  which,  notwithstanding,  are  sufficient 
evidences  of  the  very  general  and  lively  interest 
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these  subjects  excited  among  the  reflecting  part  of 
mankind^  even  at  those  distant  periods ;  and  as  tra- 
ditional references  connected  with  the  early  changes 
of  the  earthy  they  may  possibly  be  of  more  value 
than  what  is  usually  allowed  to  them.  In  the 
observations  that  follow,  however,  it  will  be  neces- 
sary to  bear  in  mind  the  distinction  which  exists 
between  these  opposite  departments  of  astronomy; 
and,  in  comparing  the  ancient  with  the  present 
state  of  this  science,  in  order  to  bring  into  view  the 
additions  it  has  received  from  modern  industry,  we 
shall  find  that  these  are  chiefly  confined  to  the^r^^ 
of  these  departments;  as,  after  the  restoration 
of  the  science  by  Copernicus,  which,  it  may  be 
observed,  refers  exclusively  to  the  latter,  the  sub- 
sequent discoveries  and  improvements  made  in 
astronomy,  are,  with  one  solitary  exception,  like- 
wise connected  with  the  same  department.  These 
discoveries,  it  may  be  further  observed,  have  had 
their  source  in  the  conjoint  operation  of  ttvo  causes, 
viz.  the  discovery  and  subsequent  application  of 
the  telescope,  by  Galileo ;  to  observations  of  the 
heavens  (continued  by  his  successors) ;  and  to  the 
application  of  the  conic  sections  of  ApoUonius  Per- 
gaeus,  discovered  two  thousand  years  before,  in  the 
calculations  connected  with  the  movements,  posi- 
tions, and  masses  of  the  heavenly  bodies ;  of  which 
they  are  allowed  to  form  the  basis.  For,  notwith- 
standing that,  from  the  time  of  the  Pythagoreans, 
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possibly,  it  has  been  a  dogma  inth  philosophers, 
that  ''every  thing  in  the  immense  chain  of  truths  is 
coDBected,"    and  that   "the  phenomena  of  nature 
are  the  mathematical  results  of  a  small  number  of 
invariable    laws; — ^yet,    I  say,    with  the  solitary 
exception  alluded  to,  viz.  the  doctrine  of  wnversal 
gracitatum,  jnroposed  by  Sir  Isaac  Newton,  to  ex- 
plain the  elliptical  movements  of  the  planets,  the 
other  grand  department  of  astronomy,  though  of 
infinitely  more  consequence  to  be  known,  as  being 
connected  with  all  the  relations  and  interests  of 
society,    has,  as  to  most  of  its  practical  uses,  re- 
mained to  the  present  a  species  of  terra  incognita. 
As  an  instance  of  this,  and  of  the  labyrinths  into 
which  speculations  founded  on  erroneous  data  are 
capable  of  leading  even  the  greatest  men,  may  be 
cited  the  vulgar  idea,  entertained  in  common  by 
the  great  Newton  as  by  his  predecessors  and  suc- 
cessors,  that   what   is   called  solar  heaty   has   its 
source,  like  that  of  fire,  in  the  principle  of  combus- 
tion;   on  which  such  extravagant  calculations,  as 
relate  to  the  temperature  of  comets  and  the  other 
planetary  bodies,  have  been  made:  which  being,  as 
I  assume  it,  totally  erroneous,— of  course,  if  so,  all 
the  assumptions  founded  thereon  must  likewise  be 
erroneous.     And  consequently,  owing  to  this  funda- 
mental error,   as  a  primary  postulatum,   may  be 
traced  the  circumstance,  that  the  ever-varying  and 
changeable  phenomena  of  the  atmosphere,  though  ai- 
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ways  present  to  our  observation,  as  their  true  sources, 
had  thereby  not  only  remained  unknown  but  unsus- 
pected; thus,  with  the  exception  of  the  knowledge 
of  the  times  when  the  changes  of  the  seasons  were 
to  take  place,  the  periods  when  the  other  important 
phenomena  connected  with  these  changes  might  be 
expected  to  occur,  remained  totally  unknown.  And 
Uie  necessary  consequence  of  such  a  state  of  tilings 
has  been,  that  of  gtirpn^e  and  its  destructive  effects, 
on  the  one  hand ;  and  the  inability,  on  the  other,  to 
turn  what  was  favourable  in  atmospheric  phenomena 
to  the  multifarious  purposes  of  utility  to  which  they 
were  applicable :  so  that,  up  to  the  present,  owing 
to  this  total  ignorance  as  to  the  laws  which  govern 
atmospheric  phenomena,  all  things  connected  with 
them  were  placed  at  the  capricious  disposal  of 
chance. 

Again,  in  examining  the  merits  of  the  aolitary  ex- 
ception effected  by  the  illustrious  Newton  in  this 
latter  department  of  astronomy — solitary,  because  I 
consider  the  ideas  published  by  King,  Walker,  and 
even  those  of  Herschell,  &c.  as  refers  to  the  nature 
of  the  sun ;  the  solar  phenomena ;  and  to  the  rota- 
tion of  the  planets  being  an  effect  of  the  movement 
of  the  rays  of  light  in  issuing  from  the  sun ;  though 
some  of  the  assumptions  of  these  philosophers  on 
the  subjects  alluded  to,  are  not  deficient  of  merit; 
yet  as  regards  the  data  on  which  they  are  founded, 
that  they  may  be  said  to  belong  to  that  class,  which 
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a  French  astronomer  describes  as  **  des  reveries  qui 
we  wferifent  pas  iitre  diMoUeesr  In  examining, 
I  saj,  the  merits  of  the  Newtonian  theory  of  dtrae^ 
tkmj  as  applied  to  the  elliptical  movementa  of  tiie 
heavenly  bodies,  and  as  being  the  basis  of  the  cal- 
cnlatioM  of  Laplace^  &c.  on  these  moTements,  the 
tides,  &c  it  is  right  to  hear  what  he  himsdf  says 
respecting  it,  as  follows.  ^  Nature/  observes  New- 
ton, **  will  be  found  conformable  to  herself,  and  very 
simple,  performing  all  the  great  motions  of  the 
heavmly  bodies  by  the  attraetum  qfgnmnty,  which 
iotereedes  these  bodies,  and  almost  all  the  amall 
ones  of  their  parts,  by  ecme  other  attractive  power 
djfiued  thrtmgkomt  their  pariicke.  Without  such 
primtiplee,  thero  never  would  have  been  any  motion 
ivthe  world;  and  without  the  continuance  thereof, 
motion  would  soon  perish,  there  being  otherwise  a 
great  decrease  or  diminution  thereof  which  is  only 
supplied  by  these Mctive  principles.''  (Op.  p.  373.) 
Thus,  though  for  the  most  part  implicitly  followed 
by  his  siiccess(»8  as  being  the  sole  source  thereof, 
^  we  find  this  prince  of  astronomers  himself,  re- 
cor<iing  his  opinion  as  to  the  inadequacy  of  the  at- 
traction of  gravity,  unaided  by  **  some  other  attrac- 
tive power  "  in  originating  or  continuing  the  move- 
ments of  the  heavenly  bodies ;«— an  instance  of  can- 
dour which  does  as  much  honour  to  his  understand- 
ing and  heart,  as  the  judgment  which  saw  that  it 
must  be  so,  does^  credit  to  his  head. 
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Thus,  with  the  exception  of  the  doctrine  of  uni^ 
versal  gravitation  alluded  to,  do  we  find  this  grand 
and  all  important  department  of  astronomy  in  nearly 
the  same  state  of  backwardness  at  the  present  day, 
as  in  the  most  remote  periods  of  the  history  of  the 
science : — an  illustrious  exception,  even  in  this  its 
defective  state,  it  must  be  admitted,  as  being  the 
first  which,  by  prostrating  the  confined  barriers 
within  which  the  solution  of  astronomical  pheno- 
mena were  endeavoured  to  be  found,  threw  open  a 
new  and  more  ample  field  to  observation,  by  teach- 
ing man  to  contemplate  the  solar  system,  not  as  re- 
fers exclusively  to  the  earth  and  sun,  but  as  a  whole, 
the  several  members  of  which,  however  separated* 
from  each  other  in  the  regions  of  space,  were,  not- 
withstanding, united  and  held  together  by  the  same 
immense  chain  of  immutable  laws;  and,  consequently, 
as  such,  that  its  several  members  were  necessary  and 
essential  to  the  well  being  of  each  other;  as  any 
augmentation  or  diminution  in  the  number  or  masses 
of  these  bodies,  must  be  attended  with  consequences 
more  or  less  grave,  and  influential  in  their  effects  on 
the  phenomena  of  the  others  respectively,  propor- 
tioned to  their  amount— a  doctrine,  the  truth  of 
which,  as  I  hope  to  make  appear,  is  fully  borne  out 
by  facts.  And  thus  we  shall  arrive  at  the  conclu-- 
sion,  as  refers  to  this  department  of  astronomy,  that 
for  any  thing  hitherto  really  effected  therein,  almost 
every  thing,  to  the  present,  remained  to  be  done. 
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For^  as  refers  to  the  other  two  planetary  or  primary 
forces  of  magnetism  and  electricity ,  which  with  the 
attraction  of  gravity  or  universal  gravitatum  divide 
the  empire  (as  I  hope  to  prove,)  and  sway  the  move- 
ments and  other  phenomena  of  the  heavenly  bodies, 
— a  single  instance,  as  refers  to  magnetism^  will  be 
sufficient  to  show,^instead  of  being  regarded  in  the 
light  of  a  universal  primary  agency,  the  very  limited 
ideas  entertained  of  it  by  a  person,  who,  perhaps, 
more  than  any  other  of  his  contemporaries  has  ap- 
plied himself  to  the  study  of  this  principle,—- as,  in 
other  respects,  one  of  the  most  distinguished  orna- 
ments of  the  French  institute, — M.  Arago,  who,  in  a 
paper  read  by  him  at  the  meeting  of  the  Institute  on 
the  20th  of  April,  1829,  entitled  '*  sur  tinfluence  des 
amrcres  boreales  sur  VaiguiUe  aimantee,'*  expresses 
himself  as  follows: — **  Tout  porte  Ji  croire  que  Casan 
n'est  pas  soumis  k  I'influence  du  meme  pole  magne- 
tique  que  Paris.  Un  grand  nombre  de  ph^nom^nes 
magn^tiques  paraissent  en  effet  ne  pouvoir  s*ex- 
pliquer  par  I'admission  dun  seul  pole  magnetiqtie, 
et  tout  porterait  k  croire  que  dans  la  Sib^rieil 
en  existerait  un  particulier  que  exercerait  son 
influence  sur  toutes  les  regions  voisines.'"  Such 
are  the  very  limited  ideas  entertained  by  M.  Arago 
on  the  important  principle  of  planetary  magne- 
tism :  who,  with  about  as  much  apparent  reason 
might  have  said,  that  there  existed  a  different  centre 
of  gravity  for  Siberia  from  that  of  France.     For  as 
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both  countries  belong  to  tJie  same  hemispJiere,  so 
likewise,  considering  that  planetary  magnetism  is 
only  divisible  into  oppemte  ktmls  in  the  same  plane- 
tary body,  the  foci  of  whose  action  are  placed  in  the 
vicinity  of  its  opposite  poles,  or  at  the  extreme  op- 
posite points  of  it  axis ;  this  circumstance  shows 
that  there  can  be  no  more  than  one  main  focus  or 
pole  of  magnetic  action  attaclicd  to  either  hemis- 
phere. And  the  circumstances  alluded  to  by  M. 
Arago,  as  making  it  so  probable  that  there  exists  a 
plurality  of  magnetic  poles  in  the  northern  hemis- 
phere, may,  with  more  justice,  be  traced  to  the  in- 
fluence exercised  on  the  magnetic  needle  by  certain 
atmospheric  phenomena,  for  which  the  higher  lati- 
tudes are  more  remarkable  than  those  lying  more  to 
the  south.  And,  aiplanetary  eleetricUy,  the  otiier 
of  these  assumed  primary  forces  alluded  to,  it  may 
be  observed,  that  for  any  useful  or  practical  astro- 
nomical results  hitherto  obtoined  by  the  discovery  of 
its  existence,  matters  remain  nearly  in  the  same 
state  as  before :  so  vague  and  undefined  are  the 
ideas  entertained  as  to  the  nature  and  extent  of 
electrical  agency.  It  is  true,  thunder,  meteors,  and 
perhaps  some  other  atmospheric  phenomena,  are 
generally  assumed  to  have  their  source  in  electric 
action  ;  but  here  the  matter  rests  ;  for  a&  to  how, 
or  wherefore,  no  one  has  presumed  to  say.  Indeed 
all  doubt,  as  relates  to  astronomy,  as  to  the  igno- 
rance which  prevails  on  the  subject,  was  removed  by 
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Mr.  Souths  the  president  of  the  Attronomical  Sck 
Gietjr  ct  London^  in  a  short  conversation  I  had  with 
him,  on  the  evening  of  the  18th  Novonber,  1829, 
at  the  soeiety's  rooms,  57,  Lincoln's  Inn  Fields, 
diortly  before  the  opening  of  the  meeting  of  that 
day^-— who,  on  my  alluding  to  the  circumstance  of 
pUmetary  iewtperature  having  its  source  in  electrical 
agemtfy  said,  candidly,  that  **  they**  (astronomers) 
'^imem  natkmg  qf  the  nature  f^  electricity;**  or 
words  to  that  eflfect. 

This,  then,  is  the  department  of  astronomy  to 
which  die  present  work  is,  I  may  say,  exclusively 
diieeted ;— -to  the  compilation  of  which,  in  its  pre- 
sent state,  years  of  observaticm  and  study  have  been 
devoted :  and  which,  if  successful,  from  the  magni- 
tude and  extent  of  the  interests  connected  with  it, 
will  not  have  been  bestowed  in  vain.  And,  under 
the  point  oi  view  alluded  to,  considering  the  solar 
system  as  a  whole,  or  as  one  and  indivisible,  by 
reason  of  the  connexion,  or  indispensable  depend- 
ence which  subsists  between  the  various  members  of 
wUw^  it  is  composed,  as  relates  to  their  general  and 
particiriar  dispositicms,  to  their  masses,  their  move- 
mentSy  and  local  phenomena ;  and  that  such  dispo- 
sitioQ  and  mutual  dependence  betwe^i  these  its 
members^  is  of  that  essential  kind,  that,  as  already 
noticed^  any  material  alteration  or  change,  either 
generally  or  particularly^  in  their  masses  or  relative 

• 
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tomed  local  phenomena  of  the  others  bemg  sensibly 
affected  thereby.     Considermg,  I  say^  the  immense 
system^  of  which  the  planet  we  inhabit ,  forms   so 
inconsiderable    a  proportion,  under  this   point  of 
view ;    and  that  the  heavenly  bodies  of  which  it  con-* 
sists  may  be  regarded  as  the  union,  or  mysterious 
incorporation  of  the  elements  of  the  three  primary 
forces  of  gravitation,  magnetism,  and  electricity; 
of  whose  agency,  the  appearance,  movements,  &c« . 
&c.  of  these  bodies  is  the  harmonious  expression ; . 
and,  that,  of  the  universal  and  ever  active  agency 
of  these  forces,  the  principle  of  planetary  cahesioth  . 
not  only  individually  but  collectively,  on  which  the 
individual  and  collective  existence  of  these  bodies 
depends,  —  their  relative  positions,  —  their  move- 
ments,  orbicular  and  rotary, — ^their  temperature, 
and  in  short,  the  entire  range  of  their  local  pheno-  ^ 
mena,  are  either  the  fixed  and  unalterable,  or  the 
ever  varying,  but  consecutive  results;    it  will,   ne- 
cessarily, follow,  if  these  premises  be  correct,  that  a 
knowledge  of  the  part  assigned  to  each  of  these 
forces  in  the  economy   of   nature,   together  with 
that  of  the  laws  which  individually  and  collectively 
govern  them  in  the  development  of  their  agency  on 
the  heavenly  bodies,  comprises  the  whole  circle  of ' 
this  grand  department  of  astronomy ;  referring  as  it  , 
does  to  the  principles  on  whose  agency  the  existence^  : 
revolutions,  and  local  phenomena  of  these  bodies 
depend ;    and  comprising,  as  it  will  be  allowed  to 
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fb,  the"  sum  total  of  knowledge  in  this  grand  de- 
partment of  science,  which  it  is  either  permitted 
man  to  know,  or  to  his  industry  rationally  to 
aspire  to. 

In  the  endeavour  to  become  instrumental  towards 
the  attainment  of  so  desirable  a  result,  I  shall 
commence  my  observations  on  the  heavenly  bodies, 
by  aasmning,  that  attraction,  or  the  principle  of 
wutenai  gravitation  of  the  Newtonian  theory, 
eonttitating,  as  it  does,  the  bond  or  basis  on 
wfaidi  the  existence  of  these  bodies  both  sepa- 
atdy'  and  collectively  depends,  is,  the  same  as 
those  of  magnetism  and  electricity,  divbible  into 
cppomte  kinds,  as  relates  to  the  solar  system;  of 
which  appoAtt  kinds  of  the  primary  force  of  gravi- 
tation it  is  a  law,  that  each  species  tends  to  parti- 
cular foci,  or  centres  of  its  action,  called  centres  of 
gravity:  the  main  focus  o£  one  of  these  species  of 
gravitation,  as  relates  to  the  solar  system,  being  in 
the  sum ;  while  those  of  the  opposite  are  assumed  to 
be  centred  in  the  primary  planets.  The  principles 
of  gravitation  which  subsist  between  such  of  the  pri- 
nuuy  jdonets  as  have  satellites,  and  the  latter,  as 
between  die  sun  and  these,  being  assumed  to  par- 
take of  these  opposite  kinds  :  as  deprived  of  such  a 
division  in  the  action  of  this  principle,  the  secondary 
[danets  by  fidling  on  the  primary,  as  the  latter,  in 
process  c^  time,  on  the  sun,  would  eventually  form 
widi  k  hot  Me  sole  body.     Indeed,  though  not 
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formally  expressed  in  this  way,  the  same  doctrine, 
in  reference  to  the  Newtonian  theory  of  attraction, 
13  evidently  implied  by  the  terms  centripetal  and 
centrifugal  forces :  as  if  it  were  possible  for  a  cen- 
trifugal force  of  this  nature  to  exist,  or  for  file 
planets  to  attract  the  sun,  as  the  sun  the  planets,  as 
stated  by  this  theory,  were  it  not  that  the  principle 
itself  were  divisible  into  opposite  kinds,  or  into 
(though  as  it  applies  to  the  secondary/  class  of 
planets  be  an  eiception,)  solar  and  planetary  at- 
tractions of  gravity.  Thus  then,  admitting  the  ex- 
istence of  these  opposite  species  of  the  attraction  of 
gravity  in  the  solar  system— between  the  sun  on  the 
one  part,  and  the  planets  generally  on  the  other,  in 
such  way  as  that  not  only  coUectivehj  but  indteidu- 
aUy  (which  must  be  the  case  if  they  exist  at  all,) 
these  attractions  on  the  sun  and  planets,  according 
to  their  present  disposition  in  their  respective  orbits, 
exactly  halarice  each  other  m  the  agency  of  their 
respective  forces :  the  only  consequence  that  could 
result  to  these  bodies  from  being  exposed  to  the 
action  of  such  opposite  forces  would  be,  that  of 
placing  them  in  a  ^descent  state ;  or,  similar  to 
the  spheres  in  an  orrery,  so  as  to  be  at  the  free  dig' 
posal  of  another  agency, — which,  in  the  collective 
action  of  this  force  on  the  sun  and  planets,  appears 
to  be  all  that  was  contemplated  to  he  effected  by  the 
primary  force  of  the  attraction  of  gravity.  A  cir- 
cumstance, however,  peculiar  to  the  attraction  of 
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gravityj  considered  as  one  of  the  three  primary 
forces  of  the  solar  system,  is, — that  though,  as  relates 
to  the  latter,  it  is,  like  to  those  of  magnetism  and 
electricity,  divisible  into  opposite  kinds,  yet  that, 
aa  relates  to  the  individual  bodies  of  which  it  (the 
qrstem)  is  composed,  it  is  but  of  one  kind  in  each 
reflectively,— -demonstrated  by  its  having  but  one 
wimmfoau  in  each ;  thence  denominated  the  centre 
of  gravity  .of  such ;  situated,  as  stated,  at  its  centre; 
and  the  direction  of  whose  actian,  consequently,  is 
from  tke  etg^eirficies  of  such  body  to  its  centre.  In 
reference  to  the  peculiar  connexion  subsisting  b^ 
tween  what  may  be  denominated  the  physical/orcee 
relatively,  of  the  sun  and  planets,  and  the  principle 
of  the  attraction  of  gracity,  as  being  by  so  much 
the  more  powerful  of  the  three  primary  forces  in  its 
local  actiom  on  the  elements  which  compose  the 
masses  of  these  bodies,  some  further  remarks  are 
necessary  ;  but  which,  as  coming  in  more  appropri- 
ately, will  be  found  in  another  part  of  these  Obser- 
nations. 

I  shall  further  premise  that  the  vital  dependence 
or  sympathy  assumed  to  subsist  between  the  planets 
respectively,  as  between  the  sun  and  them  so  abun- 
dantly proved,  not  only  by  the  lunar  action  on  the 
oceaOj  as  on  the  temperature  and  other  phenomena 
of  the  atmosphere,  but  by  the  effect  produced  by  the 
tramsit  qf  eqmete  in  raising  the  temperature  of  the 

aeasQDS  ia  wl4ch  they  appear,— arises  from  the  cir- 
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tumstance  of  the  whole  of  those  bodies^  including 
the  sun^  being  homogeneous,  or  of  the  same  nature  : 
.  the  difference  subsisting  between  the  sun  and  pla*^ 
nets^  being  assumed  to  be  of  a  nature  simply  sexual; 
a  solar  principle,  to  a  certain  extent^  being  assumed 
to  exist  in  the  planets;  as  a  planetary  principle,  to 
a  certain  extent^  to  exist  in  the  sun.  And  further^ 
that  the  medium  or  conductor,  by  means  whereof 
this  mutual  sympathy  is  imparted  and  interchanged 
between  the  sun  and  the  planets,  as  between  the 
latter  respectively,  is  an  aeriform  fluid  or  atmos-. 
phere,  having  its  source  in  the  sun  and  planets,  but 
chiefly  in  the  former,  which  being  material  in  its 
nature  as  that  of  the  earth,  but  of  extreme  tenuity, 
fills  the  entire  of  the  regions  of  space  occupied  by 
the  solar  system,  and  in  which,  necessarily,  the  sun 
and  planets  are  assumed  to  revolve;  and,  conse- 
quently, that  there  is  no  such  thing  in  nature  as  a 
f>€unmm. 

I  think  it  right  further  to  observe,  as  highly  pro- 
bable, that  the  reason  why  the  attraction  of  gravity 
is  so  much  superior  in  the  force  of  its  agency  to  that 
of  the  other  primary  forces  in  the  vicinity  of  its  main 
foci,  while  on  the  contrary,  magnetism  and  electri- 
city exert  by  so  much  a  more  powerful  agency  than 
the  latter  at  those  immense  distances  where  the 
action  of  the  opposite  species  of  this  force,  by  bar 
lancing,  mutually  neutralize  each  other,  is,  that 
the  seat  of  the  attraction  of  gravity  is  chiefly  in  the 
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jfijted  pmukram  matler  of  which  the  masses  of  the 
heavenly  bodies  are  composed,   while  that  of  the 
other  primary  forces,    particularly   electricity,    is 
chiefly  in  the  ekutic,  volatile  portion  of  the  elements 
of  those  bodies ;   and  by  which,  at^tnmed,  i)i  an 
aerjform  state,  the  jegions  of  space  in  which  they 
xeYolTc  are  filled ; — ^that  such  a  radical  dissimilitude 
in  the  nature  of  the  elements  in  which,  as  stated, 
these  forces  are  chiefly   centered,  may   in   great 
measmre  hare  the  effect,  €U  relates  to  the  system^  of 
Ttvermmg  theorder  ^  their  action  one  to  the  other. 
'Tbos,  assuming  the  preceding  views  of  the  attrao* 
tion  of  gravity  to  be  correct,  it  will  be  seen  that,  as 
relates  to  the  movements  of  the  heavenly  bodies,  it 
can  have  ncrthing  to  do  with  it.     The  effects  of  the 
agency  of  this  force  individually  on  the  sun  and 
{Janets,  being  simply  that  of  serving  as  the  bond  or 
basis,  as  stated,  of  the  union  of  the  elements  of 
which  the  masses  of  these  bodies  are  composed ;  and, 
as  relate^  to  the  system  collectively,  in  the  action  of 
its  opposite  species;    of  these  being  so  distributed 
as  to  have  the  effect  of  holding  both  the  sun,  and 
its  varieua  ]danetary  members,  each  in  the  orbit  in 
which  it  revolves,  suspended  in  a  quiescent  or  state 
of  repose  ;    but,  at  the  same  time,  so  as  to  be- per- 
fectly free  to  obey  in  these  their  orbits,  such  impuV- 
mas  as  might  be  imparted  to  them  by  the  action  of 
such  other  external  agencies  as  they  were  exposed 
to.    Thua  the  action  of  the  attraction  of  gravity,  is 
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no  less  essential  to  the  existence  and  well  being  of 
the  system  collectively,  than  to  that  of  the  members 
individually  of  which  it  ia  composed ;  but  as  con- 
nected with  the  movements  and  other  phenomena 
of  the  heavenly  bodies,  being  of  a  purely  negatifv 
bind. 

It  may  be  further  observed,  that  from  the  simpli- 
city of  configuration,  the  intimacy  of  dependence, 
and,  above  all,  the  diversify  (^movement  observable 
in  the  heavenly  bodies,  that  this  latter  cannot  have 
its  source  in  locomotive  principles;  and  consequently 
that  the  sources  of  such,  individually,  must  hejrom 
without.  And  as  these  bodies  never  come  into 
collision,  or  approximate  nearer  one  to  the  other 
than  the  curves  of  the  circles  described  by  them  in 
their  respective  orbits, —  thus  without  the  existence 
of  an  active  sympathy  between  the  source  of  move- 
ment, on  the  one  side,  and  the  body  acted  on,  on 
the  other, — this  sympathy  beuig  the  sole  medium 
by  which,  under  such  circumstances,  it  were  possible 
to  be  imparted  by  bodies  placed  at  distances  so 
immense ; — deprived  of  it,  such  movement  could 
not  subsist,  in  its  present  state,  for  an  instant. 
Consequently,  as  the  movements  of  the  planetary 
bodies  prove  the  existence  of  an  active  sympathy 
between  them,  and  as  the  latter  could  not  be 
estabhshed  but  by  means,  as  assumed,  of  a  strict 
Iiomogeiieity  in  their  elements  or  component  parts, 
hence  the  movements  0/  the  heavenly  bodies  demon- 
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UraU  the  exutence  of  $uch  homogeneity  in  the 
eUm^mie  ef  whieh  they  are  compo$ed.  And,  as  a 
fartker .  codsequence,  it  follows  that  the  source  of 
morement  in  the  sun  and  planets,  is  haff/oreign. 

Again,  as  a  eingle  phjfsical  agem  can  impiit  no 
more  than  a  sif^le  impulse^  in  a  particular  £ree^ 
tkmp  and  that  the  sun  and  planets  have  not  only  an 
dttftiaU,^  but  a  rotary  mocement,  the  directions  of 
whit^  diffisr  not  only  from  each  other,  but  even  as 
ime  hallf  of  the  former  movement  b  exactly  tn  an 
pj^ffoejUe  direction  to  the  other,  hence  the  necessity 
jMrt  only  of  different  agencies  for  the  elliptical  and 
ijotary  movements  of  the  heavenly  bodies,  but  for  a 
Afkum  of  agency  in  the  force  in  which  the  former 
baf  its  source. 

Thus,  if  agencies  of  the  nature  described  were  to 
be  established  in  the  solar  system,  having  for  object 
the  imparting  of  movement  to  its  several  members : 
in  wder  to  have  them  as  they  arc,  and,  from  the 
earliest  records  of  time,  have  proved  themselves  to 
he,  viz.  adequate  in  their  forces,  and  equable  and 
permanent  in  their  action;  such  active  principles 
should  not  derive  their  sources  from  accidental 
eaueee  or  excitement  derived  from  the  consumption 
ior  destruction  of  any  portion  of  their  elements ;  as 
tiie  unequal  supply  of  such  pabulum  would  have  the 
effect  of  producing  corresponding  inequalities  qf 
^ect  in  the  phenomena  they  induced ;   as  its  ulti- 
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mate  destruction  would  necessarily  put  a  final 
period  thereto:  of  such  nature  is  considered  the 
principle  of  sollar  combustion;  so  long  and  generally 
assumed  to  exist;  but^  on  the  contrary,  similar  to 
the  attraction  of,  gravity,  such  active  principles  oC 
movement  should  have  their  sources  in  UOent forces 
with  which  the  constituent  elements  of  the^  bodies 
were  indued.  As  it  is  only  from  principles  so 
derived,  placed  under  the  control  of  inmiutable 
laws,  and  of  which  the  phenomena  they  originated 
were  no  more  than  the  natural  results  or  expression^ 
that  it  were  possible  to  contrive  active  principles  of* 
the  nature  assumed :  i.  e.  whose  forces  should  be  at 
once  as  adequate,  equable,  and  durable  in  their  ope* 
ration,  as  the  existence  of  the  bodies  over  whose 
phenomena  they  were  appointed  to  ]^reside«  It  is 
assumed  then,  as  warranted  by  an  experience  of  their 
effects,  coeval  with  the  world  itself,  that  the  jwin- 
ciples  of  movement,  as  of  the  other  phenomena  of 
the  heiavenly  bodies,  are  not  derived  fit)m  any  thing 
connected  with  accident  or  ejscitement;  but,  on  the 
contrary,  have  their  sources,  as  assumed,  in  the 
agency  of  the  latent  inherent  forces  with  which  the 
elements  of  which  they  are  composed  are  indued ; 
and  consequently  whose  pristine  vigour  of  action 
has  not  only  remained  unimpaired  to  the  present> 
but  will  continue  so,  as  long  as  the  bodies  from 
which  they  are  derived  shall  continue  to  exist. 
And  as  for  the  reasons  assigned,  that  the  elliptical 


Imtmdmtonf  Obierpotkmi.  85 

licnreiiieiit  of  the  sun  and  planets  cannot  be  con^ 
netted  with  the  oHrmetmrn  qfgramtyi  and  that  from 
this  wansMot  ^being  so  essentially  diflferent  in  its 
dimUioa  *and  natnre  from  the  rotery  movement 
of  thea^  bodies,  that  it  were  impossible  for  both  to 
derirox their  sooroe . from  . the  same  agency;  and 
fnfthcry  fitmi  the  natural  relation  which  subsists 
between  cause  and  eflfect,  that  it  necessarily  follows 
that  in  ovder  to  accomplish  the  elliptical  movement 
of  thei  heavenly  bodies,  a  local  dhisiam,  MmAmWn 
ta<4he  attraction  of  gravity,  in  the  agency  of  the 
force  in  which  it  has  its  source,  were,  for  the  reasons 
assigned,  indispensable ;  let  us,  I  say,  apply  these 
various  eivcumstances  to  the  principle  of  pUmetary 
wBgietitim,  assuming  it  to  be  as  universal  in  its 
rangfe  and  operation  as  the  limits  of  the  system 
itself;  tand  of  its  being  of  opposite  kinds  locally  in 
the  sun,  and  in  the  other  planets  respectively,  as  we 
obserre  it.  to  be  in  the  earth;  i.  e.  that  magnetic 
actioit  in  the  sun,  &c.  is  of  opposite  kinds,  and  con- 
sequentlyi  as  in  the  earth,  diverges  from  its  centre 
to  its  opposite  poles  in  the  direction  of  its  axis  ;  at 
which,  its.opposite  poles,  the  main  foci  of  these  its 
opposite  kinds  are  situated. 

Now,  it  is  known  to  be  a  law  of  magnetism,  that 
poles  or  fad  qf  the  same  name  repel j  and  that  poles 
f^  opposite  names  attract  each  other* 

These  ciiounstances  premised,  let  us  suppose  the 
earth,  im4er  the  influence  of  the  action  of  the  oppo- 
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site  species  of  the  attraction  of  gravity,  placed  at  its 
mean  distance  from  the  sun,  with  such  an  inclina- 
tion in  its  axis  from  the  plain  of  the  ecliptic  as  that 
in  its  orbicular  course  its  opposite  poles  became 
alternately  exposed  to,  and  removed  from  an  expo- 
sition to  the  solar  action.  Thus,  with  the  exterior, 
and  more  powerful  source  of  magnetic  action  in  the 
sun,  and  the  local  but  weaker  source  of  this  action 
in  the  earth;  assuming  the  magnetic  force  of  the 
eouthern  hemisphere  of  the  sun,  to  be  of  the  same 
name  and  nature  as  that  of  the  southern  hemisphere 
of  the  earth.  When  in  its  orbicular  course  the 
north  pole  of  the  earth  became  fully  exposed,  as  at 
the  period  of  the  summer  solstice,  to  the  magnetic 
action  of  the  southern  pole  of  the  sun ;  the  magne- 
tism of  the  latter  being  of  an  opposite  name,  and, 
consequently  dissimilar  from  that  of  our  northern 
hemisphere,  would,  necessarily,  attract  the  earth  in 
its  direction.  But  this  magnetic  attraction  of  tlie 
Bun  on  the  earth,  being  opposed  by  the  planetary 
species  ^  the  attraction  of  gravity,  though  inferior 
thereto:  the  movement  described  by  the  earth  under 
the  influence  of  such  opposite  forces  would,  necessa- 
rily, be  one  partaking  of,  though  disiiimilar  from  the 
direction  of  both;  and  consequently,  would  resolve 
itself  into  that  of  a  curve,  or  segment  qf  a  circle, 
whose  centre  would  be  the  focus  of  the  impelling, 
or  stronger  of  these  forces ;  which,  if  the  action  of 
these  forces,  as  at  first,  continued  equal,  would  be 
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perfect  in  its  proportions.    But  as  the  action  of 
ftanetary  gnwitation,  originally  if^erior   to  the 
magnetic  action  of  the  sun  on  the  earth,  receired  but 
Ettle  augmentation  of  force  as  the  earth  advanced 
in  its  course,  while  the  impulse  imparted  to  it  by  the 
sun  being  continually  augmenting  in  amount  by  the 
new  additions  it  received  by  the  uninterrupted  con- 
tinuance thereof,  so  long  as  it  continued  exposed  to 
its  influence;  thence  a  further  disparity  in  the  action 
of  these  forces  on  the  earth  would  ensue,  which,  ex- 
erdring  an  influence  on  its  movement,  would  neces- 
iMffily  cause  it  to  swerve  in  the  direction  of  the  focus 
of  ihe  impelling  force,  in  a  degree  proportioned  to 
Ae  Binount  of  such  growing  disparity  in  the  action 
of  fhest  forces  on  it.    And  llie  consequence  of 
being  eiposed  to  such  inequality  in  the  action  of 
fhese  forces  would  be,  that  instead  of  the  curve 
into  which  the  earth's  movement   resolved  itself 
being  that  of  the  segment  of  a  circle,  perfect  in  its 
proportions,  it  would,  by  the  increasing  approach 
of  the  earth  to  the  sun  so  induced,  change,  as  it  ad- 
Tanced,  into  that  of  an  ellipsis.    And  as  this  action 
of  the  southern  magnetic  pole  of  the  sun  on  the 
northern  of  the  earth,  would  continue  to  augment, 
from  the  point  of  the  latter's  orbit,  where  it  began 
to  influence  its  movement,  till  it  arrived  at  the  point 
*of  the  heavens  opposite  the  line  which  intersected 
the  sun's  southern,  from  its  northern  limb  or  hemis- 
phere, where  the  impulsion  of  movement  so  im- 
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parted  to  the  earth  had  attained  its  maximum  de- 
gree,^— ^the  consequence  of  such  impulsion  of  move- 
ment^ so  imparted  by  the  sun  to  the  earthy  would 
be^  that  instead  of  its  effects  on  the  latter  becoming 
suspended,  at  the  line  which  in  traversing  its  orbi- 
cular course,  as  alluded  to,  intersected  its  southern 
and  northern  divisions ;  that  similar  to  other  pro- 
jectiles, the  impetus  thus  given  to  the  earth,  in  this 
the  first  quarter  of  its  orbit,  by  continuing  to  act, 
would  cause  it  to  launch  forward  in  the  opposite 
direction  of  the  heavens,  a  distance  equal  in  extent 
to  the  preceding  part  of  its  course.  For,  as  the  earth 
advanced  from  this  line  of  intersection  into  the  (as 
referred  to  the  magnetic  poles  of*  the  sun,)  northern 
division  of  the  ecliptic,  and  from  the  angle  formed 
by  its  axis  with  the  plain  thereof,  that  as  it  advanced 
its  southern  pole  became  gradually  more  and  more 
exposed  to  the  action  of  the  northern  magnetic  pole 
of  the  sun;  the  consequence  would  be,  that  as  the 
action  of  the  latter  on  the  movement  of  the  earth 
was  directly  the  opposite  in  its  direction,  to  that 
imparted  to  it  by  its  southern  magnetic  pole,  it 
would  have  the  effect  of  gradually  arresting  the 
movement  of  the  earth  in  that  direction.  As  such 
opposition,  however,  was,  for  the  reasons  assigned, 
but  gradually  developed,  it  would  only  have  the 
effect  of  still  determining  the  earth  in  its  curvular 
course ;  till  having  arrived  at  the  point  of  its  orbit 
in  this  division  of  the  ecliptic,  where  the  action  of 
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tie  JitMl  attractive  impulse  became  balanced  with 
the  force  of  thU  new  one^ — ^tbe  southern  magnetic 
pole  of  the  earth  being  assumed  to  be  then  fully 
exposed  to  the  action  of  the  northern  of  the  sun, 
withoat  at  all  interrupting  it  in  its  movement^— the 
prqxmderance  of  this  new  attractive  force  on  the 
earth  then  coming  into  operation,  would  cause  it  to 
commence  its  return  towards  the  opposite  point  of 
the  heavens  from  which  it  at  first  departed ;  but  by 
reason  of  the  directum  of  the  curve  in  which  it 
moved  at  the  period  when  it  commenced  its  return, 
the  latter  would  take  place  on  the  opposite  side  ff 
ike  eetipHc  to  the  former ;  which  opposite  point  of 
the  heavens,  under  the  influence  of  similar  causes, 
aa  in  the  preceding  part  of  its  orbit,  it  would,  in  a 
siiiiilar  period  of  time  attain;  thus  describing  the 
entire  of  the  ellipsis  in  which  it  revolved  round  the 
sunt  where,  being  anew  exposed  to  the  same  mag- 
netic action  as  before,  it  would  again  re-commence 
its  return  to  the  northern  section  of  the  ecliptic. 
And  thus,  by  means  of  the  alternate  action  of  the 
opposite  magnetic  poles  of  the  sun  on  those  of  the 
earth,  would,  simply  by  their  being,  as  assumed, 
reversed  one  to  the  other,  perpetuate  this  movement 
of  the  earth  round  the  sun,  without  interruption  or 
termination,  as  long  as  such  disposition  in  the  mag- 
netic poles  of  these  bodies  remained  unchanged,  and 
their  magnetic  forces  unimpaired* 

Thus  then,  by  only  raising  to  the  rank  it  holds  in 
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the  economy  of  Nature,  a  power  whose  existence  is 
so  long  known,  but,  as  refers  to  aatronomy,  up  to 
the  present,  so  little  understood,  wc  are  enable{l  to 
penetrate  to  the  source  of  the  elliptical  movement 
of  the  primary  planets  round  the  sun;  for  the 
present  theory  being  founded  on  principles  so  per- 
fectly simple  and  comprehensible,  is  of  tliat  satisfac- 
tory kind,  which  must  carry  with  it  a  degree  of 
conviction,  such,  as  it  is  assumed,  will  admit  of  no 
rational  doubt  as  to  its  accuracy  :  and,  by  extending 
this  theory  to  the  elliptical  movement  of  the  moon 
round  the  earth,  as  to  the  entire  class  of  secondary 
planets,  we  are  enabled  to  perceive  how,  by  the 
operation  of  the  same  causes,  the  same  effects  are 
produced  on  the  movement  of  this  class  round  the 
primary  planets,  as  of  the  latter  round  the  sun. 
The  movement  of  the  satellites  of  Jupiter,  Saturn, 
&c.,  round  these  bodies,  being,  though  in  miniature, 
a  perfect  representation  of  die  movement  of  the 
jwimary  planets  round  the  sun ;  equally  as  of  the 
diflposition  of  the  forces  between  the  primary  and 
secondary  planets,  in  wliich  it  lias  its  source. 

Again,  it  is  found  that  planetary  magnetism 
varies  in/orce,  according  to  the  nature  of  the  bodies 
on  which  it  acts ;  as  that  it  has  Uttic  in  common 
with  the  attraction  of  gravity  :  for,  if  so,  gold  would 
be  more  powerfully  acted  on  by  it  than  iron,  as 
being  the  more  ponderous  body ;  whereas,  it  has 
b^en  long  ascertained  that  "magnetism  attracts 
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mtfy  irtm,  or  those  bodies  which  contain  that  metal 
in  some  state  or  other. *"*  Thus,  by  a  further 
extension  and  application  of  the  present  theory  of 
the  ellipCical  movement  of  the  planets,  to  that  of 
ctmmts,  simply  by  admitting  that  their  magnetie 
farces  are,  by  much,  more  powerful  than  those  of 
the  ordinary,  or  as  contrasted  with  them,  fixed 
or  regular  dass  of  these  bodies,  the  mysterious 
c&rcumstances  connected  with  their  movements  will 
£sappear.  As  a  superior  action  of  the  magnetic 
farces  of  the  sun  on  this  dass  of  planets,  induced  by 
tfce  superior  magnetic  properties  of  the  elements  of 
whidi  they  are  composed,  would  necessarily  have 
the  eflfect  of  causmg  them  to  describe  orbits  equally 
^Mftwlfir  in  figure  and  extent  from  those  of  the 
farmer,  as  was  the  amount  of  this  disparity  subsisting 
between  tlie  magnetic  forces  of  these  opposite  classes 
(rf  planetary  bodies.  And  while  on  this  subject,  if 
I  might  be  allowed  to  oflfer  a  conjecture  as  to  the 
agency  exercised  by  comets  on  the  planetary  sys* 
terns  ihey  traverse,  it  would  be  conformable  to  that 
expressed  by  the  illustrious  Newton ;  who,  despite 
the  ddBcullfes,  nearly  insurmountable,  which  the 
deceptive  lures  held  out  by  exploding  theories  «f 
absurdity,  on  the  one  hand,  and  the  feeUe  aids 
which  the  still  uncertain  rays  reflected  by  the  coniF- 
mendhg  developmetit  of  the  jirineiples  of  tme 
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science,  then  hardly  in  its  dawn,  on  the  other, 
opposed  to  hint,  appears,  as  by  intuition,  to  have 
fathomed  at  a  glance  the  mysterious  dispositions 
of  nature ;  viz.  that  cooieta  were  intended,  by  means 
of  tlie  radiation  and  expenditure  of  tlie  solar,  as 
terrestrious  baae  of  their  waters,  transmitted  by 
their  atmospheres  in  traversing  the  phmetary  sys- 
tems, to  the  several  members  of  the  latter,  to  make 
up  for  the  losses  sustained  in  these  bases,  whether 
in  the  sun  or  other  fixed  star,  or  in  their  dependent 
planets,  incident  to  the  expenditure  of  these  base* 
in  those  bodies,  caused  by  the  gradual  conversion  of 
so  large  a  portion  of  them,  whether  in  the  state  of 
water  or  atmospheric  air,  into  vegetable  soils,  as 
results  from  the  growth  and  decomposition  of  their 
animal  and  vegetable  products.  For,  notwithstand- 
ing what  Woodward,  Boerhaave,  and  others  have 
advanced,  as  to  water  being  "only  an  agent  in 
conveying  the  nutritious  matter  to  vegetable  bodies, 
and  not  that  matter  itself,"  it  will  appear  evident, 
from  the  quantity  of  their  nutriment,  which  plants, 
as  animals,  derive  from  the  atmosphere  as  waters  of 
the  earth,  and  which  thence  becomes  incorporated 
with  ikein,  and  subsequently  changed  from  an 
elastic  to  a  fixed  state,  by  the  final  decomposition 
of  these  bodies,  of  which  the  vegetable  soils  of  the 
earth  are  chiefly  composed,  that  such  a  gradual 
expenditure  of  their  waters  and  atmospheres  must 
necessarily  subsist  in  the  heavenly  bodies ;  and  that. 
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^ad  not  a  means  been  provided  by  nature  to  make 
up  fbr  guch  expenditure,  a  gradual  decay,  more  par- 
tacularlj.  of  the  electrical  farces  ot  these  bodies, 
wboaa^  atfet  10  chiefly  in  the  eiaetic  volatile  part  d[ 
theiE  alemants,  migbt  Misue :  and  as  the  principle 
of  (tenpecatvre  in.the  sun  and  planets  is  assumed  to 
be.  idoBlified  with  the  energy  of  their  electrical 
forces ;  aud^  as  a  necessary  consequence,  that  an 
aogiDcntatioii  of  such  energy  beyond  its  ordinary 
d^ireer  Apnid  (aad,  as  the  passage  of  comets  proves, 
ie  tie  eaee,)  have  the  efieet  of  augmenting  the  tem- 
perature./of  these-  bpdies  beyond  its  accustomed 
aonsal  -standard ;  so  any  diminution  in  the  accus- 
tomed eoergy  ot  the  primary  electrical  forces  might 
iritimately  eause  sudi  a  falling  off  in  the  essential 
ptinciiile  ;of?their  temperature,  as,  if  not  destructive^ 
vcmld  prove  highly  detrimental  to  the  animal  and 
vegetable,  kingdoms,  of  which,  similar  to  the  earth, 
the  whole  nf  these  bodies  are  assumed  to  be  the 
theatres.  Thus,  instead  of  regarding  comets  as 
objects  of  terror,  they  should  perhaps  rather  be 
hiailedjaa  the  conservers  of  the  planetary  systems 
tfaey  liipty  ;and  as  additional  evidences  of  divine* 
onmiadbilce:  and  wisdom ;  the  perfection  of  whoee 
dispoaittans^  as  appears,  adapted  the  sustaining^ 
forces,  on  which  the  movements,  and  what,  not'' 
waliCly;  may  be  denominated  the  other  dtal- 
Jmmctiome  of  {these  bodies,  were  founded,  so  as  to 
^■fade  them /to*.trafitise  nninjured,  not  ^  only  the 
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nearly  boundless  circles  of  time,  but  that  of  eternity 
itself. 

Further^  reasoning  from  analogy,  as  the  existence 
of  an  atmosphere  pre-supposes  that  of  a  patent  ele^ 
memt  from  which  it  has  emanated,—- if  a.  solar  atmosr 
phere  exists  it  must  necessarily  derive  its  source  from 
a  parent  element  attached  to  the  sun's  body;  the 
same  as  the  atmosphere  of  the  earth  has  its. source 
in  its  element  of  water.  And  if,  similar  to  the 
latter,  that  the  renmation  of  the  solar  atmosphere 
be  dependent  on  the  principle  of  circulation  sub^ 
sisting  between  it,<'^and  this  its  parent  element,  in- 
duced by  the  opposite  agencies  of  decompoeition  and 
compositum,^ — returning  to  the  sun  as  its  forces  be- 
came impaired;  and  thence,  in  turn,  renovated, 
emanating  into  the  regions  of  space,  traversed  by 
the  planets; — ^regarded  in  this  point  of  view,  is  it 
not,  I  ask,  highly  probable  that  the  passage  of 
comets,  by  the  currents  they  may  be  assumed  to 
draw  after  them  from  the  extreme  superficies  of  the 
solar  atmosphere,  in  the  direction  of  the  sun  as  they 
approach  him,  combined  with  the  amoimt  of  this  the 
solar  atmosphere,  which  dispersed  in  those  j:egions 
of  space, — the  solar  action,  owing  to  the  immensity  of 
his  distance,  without  the  co-aperation  qf  cmxiliary 
means,  might  be  too  feeble  to  recall;  that  [^comets 
may  not  be  the  auxiliary  means  appointed  by  nature 
to  effect  this  object ; — ^which,  by  the  attractive  action 
they  exercise  on  these  detached  portions  of  the  solar 


atBUMpherdr  in  thoM  remote,  r^ost  of  the  tyiCem 
alluded  to,  ni  their  approach,  and  which  theneop  at 
would  i^ypear,  coqgregated  around  tbeng  oooatitute 
thoae  immeniie  heal  oimaipkermwbMk  form- M6»i 
tmgmdbed'  a-  feature  in  the  t^ppearance^  of*  tiiaaa 
bodies;  portions  of  which  it  ia^  M  aarasfetd^  whMdii 
partiallj  detached  by  the  relodty  of  their  eilifitical 
moTcmettt  as  tbcj  approach  the  sun^  conpose  tUeir 
eommat  iHT  tails ;  bnfc  whkh  dctadied  portions  of 
the  iolar  atmosjAere,  thus  attracted  by  coniolv  in 
their  sppMadi' to  the  sun^  •  es  tbey  adtmnoe  into  ddb 
tegioBs  in  hk  Ticinity,  or  those  oftfae  pkinetSy  nuiy^ 
owing^to  the  inexeasing  force  of  his  and  their  actioa 
oo  ^bemti  ie  detached,  and  thus  r^^united  to  his  ov 
their  bedier  through  the  medium  of  thefa*  local  at* 
Bospfaere. '  And  that,  owing  to  these  circamsCiuMM% 
Ae  agency  of  comets  may  not  be  huUspeneaUe  to 
the  uphoWflg  of'  this  -  drculatioci  between  the  solar 
atmospkere  mid  its  parent  element ;  on  which  its  re- 
noration,  and  consequently  that  of  the  energy  in  its 
forces  thence  derived^  and  imparted  to  the  ▼ariotts 
piaaetatfy  members  of  the  system,  depends.  May 
not^  likewise,  the  appearancfes  called  sofarsfiof#;  ^« 
whiehgr'irQmf  t«ne  to  time  are  observed  on  the  snli^ 
dUbf  be  oonwsded  with  the  phenomena  by  whfeb; 
eimtlar  tO'tfae  fmidatiofi  of  el&tub  in  that  of  thb 
ea0di^vthe)eiastioatmMphet^  of  ihe'sun  is  recontJ 
posed  iBtb  its  rprimaty  ponderous' istate,  and  thus  re*- 
t»  ito.'pembt' elemene-'on  th» sun's bod;f4 
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\i,  as  in  proportion  to  our  more  enlarged  acquaint* 
Mice  is  uniformly  fotfnd  to  be  the  case^  that ''  nature 
is  always  conformable  to  herself/'  there  is  nothing 
in  these  assumptions  calculated  to  cause  their  cor- 
rectness to  be  questioned ;  but>  on  the  contrary^ 
much  to  warrant  the  supposition  of  their  being  well 
founded. 

But  to  resume.  As  in  the  physical  worlds  action 
and  re-action  are  allowed  to  be  equals  and  conse* 
quently^  mutually  balance  each  other,  it  may,  I 
think,  be  fairly  assumed,  that,  as  the  elliptical  move- 
ment of  the  primary  planets  is  caused  by  the  raa^ 
netic  action  of  the  sun  on  these  bodies,  the  elliptical 
movement  of  the  sun  is  an  effect  of  the  magnetic 
action  of  the  primary  planets  on  him ;  which,  how- 
ever, it  must  be  admitted,  would  be  much  more  in-> 
telligible  could  we  but  comprehend  how  the  magnetio 
action  of  bodies  so  widely  distributed  in  various  parts 
of  the  ecliptic,  as  are  ordinarily  the  primary  planets, 
could  be  combined  so  as  to  make  it  applicable  to  the 
production  of  such  an  effect. 

Pinally,  as  refers  to  the  loc€d  effects  induced  by 
the  magnetic  action  of  the  sun  on  the  primary  pla- 
nets, as  by  that  of  such  of  these  as  are  accompanied 
by  satellites,  on  the  latter, — ^it  is  likewise  an  assump- 
tion of  the  present  theory,  that  the  angles  formed  by 
the  axes  of  these  bodies  with  the  plain  of  the  ecliptic^ 
and  which,  as  is  known,  combined  with  their  ellip* 
tical  movement,  induces  their  change  of  seasons,  ut 


AH  effTeet  ^thu  actum;  beings  probably,  induced  by 
the  rarioos  degrees  of  mequaliiy  in  the  distribution 
of  the  elements  of  the  opposite  kinds  of  magnetism 
(united  individuaily  in  all  these  bodies,  similar  to 
the  earth,)  between  their  opposite  hemispheres; 
which  inequality  in  the  distribution  of  the  magnetic 
forces  of  the  primary  planets,  at  the  periods  of  their 
eqmwaxes,  by  the  opposite  forces  of  attractiom  and 
fepmlm&m  thence  induced  on  their  opposite  poles,  by 
reason  of  the  latter  being  exposed  at  one  and  the 
same  time  to  the  action  of  the  opposite  magnetic 
polea  of  the  sun,  and  consequently  at  the  opposite 
extreme  points  of  the  axes  of  these  bodies,  where 
snch  acticm  on  the  inclinaticm  of  their  axes  would 
be  productive  of  its  greatest  effect— thence,  I  say^ 
eansiBg  the  lum^  or  axes  which  connect  the  oppo* 
site  magnetic  poles  of  the  primary  planets,  to  form 
angles  with  the  plain  of  the  ecliptic  proportioned  to 
the  amount  of  such  inequality  in  the  local  distribu- 
tion of  their  opposite  magnetic  forces.  And,  as  the 
axis  of  the  sun,  similar  to  the  axes  of  the  planets, 
partakes  of  this  general  tendency  to  an  inclination  in 
the  axes  of  the  heavenly  bodies  (for  though  the  axis 
of  iugiter,  as  that  of  the  moon,  is  observed  to  be 
MorJSy  perpendicular  to  the  plain  of  the  ecliptic, 
yet  as  it  is  admitted  that  neither  is  perfectly  so, 
they  do  not  form  an  exception  to  the  general  rule,) 
it  iurmshes  an  additional  proof  not  only  as  to  a  local 
divinon  of  magnetic  action  existing  in  the  sun,  the 
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same  as  m  the  planets,  as  assumed,  but  that  the 
same  rerolution  of  seasons  which  takes  place  in  the 
planets,  consequent  thereon,  may  likewise  be  in- 
duced in  the  sun  by  this  inclination  in  his  axis. 

And  here,  perhaps,  it  may  not  be  deemed  inap- 
posite, as  being  connected  with  the  subject  under 
discussion,  to  recur  to  and  offer  some  observations 
as  to  the  probable  cause  of  those  extraordinary  ca- 
tastrophes which,  after  the  lapse  of  immense  in- 
tervals of  time,  have  changed  nearly  all  the  pre- 
viously existing  relations  of  its  land  and  water  super- 
ficies over  the  entire  surface  of  the  earth  ;  of  which, 
even  though  no  Iiistorical  records  of  them  existed, 
its  crust  or  surface  strata,  by  the  abundance  of 
organic  remains  of  antediluvian  worlds,  found  im- 
bedded therein,  affords  such  incontrovertible  proof; 
testimonials  so  happily  compared,  by  M.  Cuvier,  to 
medals  struck  by  the  hand  of  Tiute  to  commemorate 
to  us  not  only  the  existence,  but  the  number  of  the 
primeval  systems  of  organization  which  consecutively 
succeeded  each  other  previous  to  the  commencement 
of  the  subsisting  order  of  things,  on  the  vast  arena 
of  being  we  inhabit. 

In  a  preceding  part  of  these  observation.s  the  tes- 
timony of  the  Egyptian  priests  to  Herodotus,  and  of 
others,  on  this  subject  has  been  cited;  in  which, 
however  preposterous  it  may  appear,  they  are  made 
to  assert,  that  since  the  period  from  which  th^ 
dated  the  commencement  of  their  monarchy,  ike 


am  had  ckmged  Us  course  in  the  heopensjow 
times:  or  in  other  words,  that  the  piurt  of  the  earth 
that  had  been  the  eastp  had  beomie  the  west;  and 


Now,  in  takkig  a  review  of  what  geoU^cal  re- 
ch  has  brought  to  light,  as  connected  with  this 
mSB^tet^  we  find  it  admitted,  that,  what  is  called  the 
hasm  ef  PariSf  alone,  fumislies  such  palpable  prooff 
from  the  fossil  remains  of  marine,  fresh-water,  and 
iaad  Mimals  found  imbedded  separately  in  its  dif* 
fiuKvi  alrata,  as  leaves  no  doubt  of  its  having  been 
wmre  than  once  submerged  beneath  the  waters  of 
Ifcr  Ma ;  o£  again,  though  freed  from  the  presence 
of  tihcae  waters,  being,  at  other  periods,  exposed  to 
liie  actaoB  of  Jresh'ioater,  or  of  its  being  a  fresh* 
water*  hke;  and  finally,  of  its  forming  at  other  pe- 
nodi^  MB  at  present,  part  of  the  surrounding  con* 
tinent.  t/L  Cuvier,  it  is  true,  speaking  of  the  chro- 
Bologiea  and  chronicles  of  the  Indians,  Chaldeans, 
Egypdaas,  and  even  those  of  the  Chinese,  affects 
to  ^xiiiaider  them  as  not  entitled  to  credit ;  and  that 
the  astronomical  observations  attributed  to  these 
people,  are  not  so  ancient  as  some  learned  men  have 
believed ;  in  which  he  is  supported  by  M.  Delambre, 
who  is  of  opinion  that  the  science  of  astronomy  had 
no  real  commencement  but  since  the  time  of  Hip- 
paivus ;  considering,  as  he  says,  all  the  astronomical 
knowledge  obtained  before  this  period,  as  of  no  uti- 
fifey.     Yet,  at  die  same  time  that  M.  Cuvier  treats 
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these  ancient  chronicles  thus  lightly,  it  is  curious  to 
observe  the  manner  in  which  he  qualifies  what  he 
says,  by  admitting  the  occurrence  of  the  extraordi-* 
nary  revolutions  alluded  to,  which  the  superficies  of 
the  earth,  after  the  lapse  of  immense  intervals  of 
time,,  has  undergone.  His  words  are,  ^^  Je  pense 
done  avec  Messieurs  Deluc  et  Dolomieu^  ques'il  y 
a  quelque  chose  de  constat^  en  gtologie,  c'est  que  la 
surface  de  notre  globe  a  ^k  victime  (Tune  grande 
ei  stdnte  revolution,  dont  la  date  ne  pent  remonter 
beaucoup  audelk  de  cinq  k  six  mille  ans ;  que  cette 
revolution  a  enfant^  et  fait  disparaitre  les  pays 
qu'habitaient  auparavant  les  hommes  et  les  esp^ces 
d'ammaux  aujourd'hui  les  plus  connus;  qu'elle 
a  au  contraire  mis  k  sec  le  fond  de  la  derni^re  mer, 
et  en  a  form6  les  pays  aujourd'hui  habits ;  <]ue 
c'est  depuis  cette  revolution  que  le  petit  nombre  des 
individus  ^pargnes  par  elle  se  sont  repandus  et  pro^ 
pag^s  sur  les  terrains  nouvellement  mis  k  sec,  et 
par  consequent  que  c'est  depuis  cette  ^poque  sen* 
lement  que  nos  socifet^s  out  repris  une  marche  pro- 
gressive ;  qu'elles  ont  forme  des  etablissemens,  61ev6 
des  monumens,  recueilie  des  faits  naturels  et  com- 
bine des  systSmes  scientifiques. 

^'  Mais  ces  pays  aujourd'hui  habites  et  que  la 
demiere  revolution  a  mis  a  sec,  avaieni  dejd  ete 
babites  cmparavant  sinon  par  des  hommes,  du  moins 
par  des  aniniaux  terrestres;  par  consequent  une 
revolution  precedente  au  moins  les  avait  mis  sous  lei^ 


mojii  et  si  tarn  fieut  leu  jager  par  les  djjfftgreM  ordrti 
tFmmimamx  ikmt  0m  y  trauve  les  depomUes,  Us  a9aient 
pent  Sirs  sM  Jmsqv^d  deum  outrms  irruptisms  de 
Im  inarJ  Agsm,  firom  the  researches  made  by 
Memn.  Cvner,  and  firougniart^  in  the  basin  of  Paris, 
theyhafte  discovered  in  it  not  less  than  six  distinct 
strata  of  these  alluvial  formations,  containing  fossii 
remains  oi fresh  wstter,  sea,  and  land  ammals  above 
tke  cfaalk  (crate)  soil,  itse^  of  marine  origin,  and 
oontaining  soophytes,  cockles,  fishes,  and  the  teeth 
of  c*ooodiles«  Of  these  strata,  that  which  rests  on 
the  chalk,  has  been  fiirmed  by  firesh  water;  that 
abore  it  by  the  sea;  that  above  the  latter  by  fresh 
water,  and  so  alternately;  the  upper  stratum,  sup^ 
posed  to  have  been  formed  by  the  Mosaic  deluge, 
aboun^Bg  more  in  organic  remains  than  any  of  the 
eihersu  From  whidi  statement  it  fellows,  if  we  in-* 
dude  the  craie,  or  bottom  stratum,  that  of  these 
Severn  stxsLisLfonr  are  of  marine  origin.^ 

Thus  then,  assuming  the  data  on  which  M.  Cuvier 
founds  his  theory,  to  be  of  that  conclusive  kind 
that  will  not  be  called  in  question,— -the  first  cir- 
cumstance that  must  strike  one  is,  the  near  approach 
to  a  perfect  accordance  subsisting  between  the  num- 
ber of  the  changes  reported  to  have  occurred  in  the 
course  of  the  sun,  according  to  the  testimony  of  the 
Egyptian  priests,  and  the  number  of  changes  in  the 

*  See  Rechetches  sar  les  Ossemens  Fossiles,  par  M.  Ic  Baitm 
Cavier.    Revue  TrimesirieUe^  Paris,  Janvier,  1828.    Art  iii. 
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bed  of  the  ocean  assumed  by  M.  Cuvier:  they,  as 
would  seem,  being  mutually  corroborative  one  of 
the  other, — a  circumstance  so  remarkable  as  tojustify 
a  more  particular  inquiry,  in  order  to  see  if  further 
proofs  could  not  be  obtained  confirmatory  thereof. 

It  is  hardly  necessary  to  observe  that  these  extra- 
ordinary changes  in  the  bed  of  the  sea,  consequent  on 
those  which  have  occurred  in  the  land  superficies  of 
the  earth,  could  not  have  been  produced  by  ra'ms, 
from  the  circumstance  that  it  is  impossible  by  means 
of  the  operation  of  external  causes,  for  the  atmo- 
sphere to  form  and  precipitate  more  than  a  certain 
quantity  of  rain  at  a  time  ;  as  tlie  temporary  stales 
of  equilibrium  between  the  opposite  bases  of  the 

■atmosphere,  in  the  region  where  rain  occurs,  (and 
partly  to  the  loss  of  which,  induced  fay  their  electri- 
cal collisions,  consequent  on  the  changes  in  the  ac- 
tion of  the  primary  electrical  forces  on  its  body,  of 
which  the  formation  of  rain  in  it  is  a  consequence,) 
once  restored,  its  fiirther  formation  in  such  region, 

Jbr  the  time,  must  cease.  Nor  can  rain  occur  again 
in  Buch  region  before  this  equipoise  is  again  dis- 
turbed, and  that  a  new  electrical  collision  induces  a 
new  formation  of  it ;  as  will  be  found  more  fully 
treated  of  in  the  article  on  the  aqueous  condensation. 
And  hence  it  is  that  the  rains  of  one  year  approxi- 
mate in  quantity  so  nearly  to  those  of  another;  and 
that  the  ordinary  channels,  provided  by  Nature  for 
their  discharge,  are  usually  found  adequate  thereto. 


Hiese  drcmnfltancea,  I  say,  sufficiendy  prove,  that 
tbooe  great  changes  in  the  bed  of  the  ocean  could 
Berer  have  had  their  source  in  atmospheric  pheno- 
BMoa;  and,  eonseqnently,  ihat  tluy  could  amfy  6t 
hmrngki  mboui  iy  exlrmanUnafy  and  mtddtn  ckmmgn 
m  tfAa  pomiiom  of  iho  tmrtk  in  ike  >eelipiie^  And 
henoe  the  aeeessity  of  directing  our  inquiry,  as  to 
Ike  natore  of  the  causes  that  could  be  productive  of 
Mch  total  dbanges  in  the  positi<m  of  the  earth,  in 
arder  to  arme  at  any  thing  like  a  rational  solu^on 
oi  a  qneirion  so  important. 

It  Jiaa  been  asswned  in  a  preceding  paragraph,  as 
ii31 ;  be  jDecoUected,  that  the  angle  which  the  axis  of 
dbeenrdi  Ibnns  with  the  plain  of  the  ecliptic,  is  in* 
jhwed  by  the  magnetic  acti#n  of  the  pedes  of  the  son 
•n  ^hoie  of  the  earth,  particularly  at  the  periods  of 
the  flfuinoxes;  and  so  of  those  of  the  other  primary 
planehk  And,  extending  our  observation  still  fur- 
ther, as. to  what  may  be  the  ultimate  consequences 
likely  to  follqw  from  the  operation  of  the  magnetic 
foKoes  of  the  sun  on  those  of  the  planets,  more 
particnlarly  the  primary  class  of  these  bodies,  in 
ordor  ta  see  if  a  ckie  may  not  be  obtained  thereby 
{ihe  mdj  rational  one,  it  may  be  observed,  which 
the  present  .extent  of  our  knowledge  of  the  laws  of 
nature  heMs  forth,)  to  the  immediate  cause  of  those 
astoiQiding  revolutions  whidi^  in  a  manner  so  sud^* 
den,  and  consequently  moeMpeeted,  have,  as  we 
pcraeive,  chapged  seas  iqta  continent^,  and  oom 
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tinents  into  seas.  It  is  found,  by  experiments 
frequently  repeated  on  common  magnets,  or  mag-> 
netic  needles  of  a  proper  length,  thai  the  actiof^ 
of  a  more  powerful  magnetic  pole  of  the  same  name 
on  that  of  a  smaller  one^  has  the  effect  of  changing 
such  pole  of  the  latter  magnet  to  its  opposite  name^ 
or  of  reversing  the  poles  of  the  smaller  magnet. 
A  writer  in  Rees's  Cyclopaedia^  art.  Magnet,  treating 
of  this  phenomenon,  i.  e.  the  advancing  of  the 
north  pole  of  a  magnet  from  the  south  pole  of  a 
magnetic  bar  of  a  proper  size,  along  its  sur&ce,  in 
the  direction  of  its  northern  pole,  in  order  to  re- 
verse the  previous  order  of  the  poles  of  the  latter> 
observes,  "  It  is  evident  that,  whilst  the  magnet  is 
advancing  along  the  surface  of  the  bar,  the  south 
polarity  of  the  end  which  possessed  it  before  it 
changes  into  a  north  polarity,  must  decrease  in 
strength ;  and  that  when  the  magnet  is  at  a  certain 
point  of  the  bar,  the  and  which  had  been  possessed 
of  the  south  polarity,  has  no  polarity  at  all ;  its 
south  polarity  being  just  vanished,  and  the  north 
polarity  just  beginning.  With  respect  to  the  ex- 
tremity which  had  been  possessed  of  the  north 
polarity,  it  must  be  observed,  that  its  north  polarity, 
by  the  approach  of  the  magnet,  is  increased  as  far 
as  a  certain  limit ;  after  which,  as  the  magnet  comes 
still  nearer  to  it,  the  north  polarity  of  this  extremity 
decreases,  till  it  vanishes  when  the  magnet  is  arrived 
at  a  certain  point  v  after  which,  its  north  polarity 
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begins  to  be  changed  into  a  south  one.**  In  ex-^ 
tending,  I  say,  this  law  of  magnetism,  thus  brought 
to  light,  and  applying  it  (as  its  grand  source  and 
centre)  to  the  assumed  magnetic  action  of  the  sun 
on  tiie'  earthy  and  other  primary  planets*— did  there 
exist  in  the  jMPOgressive  phenomena  of  the  earth,  or 
of  thc^  Bolar''  action  on  the  latter,  the  operation  of 
eam^e^  which,  through  a  series  of  ages,  had  the  effect 
^grmdmUy  aecvmulating  to  either  of  its  polee  the 
WBogmeUe  foree  <^  the  opposite,  and,  consequently, 
of  lesaeaing  by  so  much  the  magnetic  force  of  such 
opposite  pole,  in  the  same  ratio  they  added  to  that 
of  the  other.  Su^h  transfer  of  the  magnetic  force 
of  either  pcde  or  hemisphere  of  the  earth  to  the 
oppoeite,  as  we  perceire,  might  continue  going  on 
to  *^«i  eertain  limit,**  without  its  being  productive  of 
imy  perceptible  effect,  except  that  of  adding  to  th6 
magnetic  force  of  the  stronger  pole:  but  that, 
when  once  the  further  transfer  of  the  magnetic  force 
of  the  weaker  pole  to  the  stronger  had  passed  this 
limit,  the  further  operation  of  these  causes  would 
hare  die  effect  of  entirely  reversing  the  previously 
existing  order  of  the  magnetic  poles  of  the  earth, 
ehangimg  what  had  been  ii$  northern^  to  he  its 
9MUhem  magnetic  pole,  and  vice  versd; — thus 
establishing  anew,  in  this  new  order,  a  magnetic 
eqmUbfium  between  the  forces  of  these  its  opposite 
hemispheres  and  poles^  Now,  were  it,  as  assumed, 
thatthe  position  of  the  earth  in  the  ecliptic  had  its 
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source  in  the  existing  disposition  of  its  opposite 
magnetic  forces  or  poles,  acted  on  by  those  of  the 
sun, — such  a  sudden  reversal  of  tlie  magnetic  polea 
of  the  earth,  acted  on  by  the  immensely  more 
powerful  ones  of  the  sun,  would,  on  these  principles, 
have  the  effect  of  suddenly  reversing  the  position  of' 
the  former  in  the  ecliptic.  And,  as  to  the  probable 
effects  on  the  relative  position  of  the  land  and  water 
euperficies  of  the  earth,  wliich,  as  a  necessary  con- 
sequence, would  follow  from  such  a  reversal  of  its 
poles  in  the  ecliptic,  and  to  arrive  at  which  has  been 
the  end  proposed  by  the  preceding  observations, 
they,  it  will  be  admitted,  are  by  no  means  difficult 
to  foresee;  for,  as  the  new  angle  thence  formed  by 
the  axis  of  the  earth  with  the  plane  of  the  ecliptic, 
■would,  as  a  necessary  consequence,  be  completely  at 
variance,  as  regarded  its  opposite  hemispheres,  with 
the  angle  which  preceded  it;  and  that  the  diurndl 
movement  or  rotation  of  the  earth,  as  regarded  its 
superficies,  would  be  exactly  opposite  in  its  direc- 
tion to  that  by  which  it  was  preceded,— changing 
what  had  been  the  east,  to  be  t/ie  west,  and  vice 
versa.  Such  changes,  I  say,  in  the  position  and 
nwvement  of  the  earth,  would  have  the  effect  of 
giving  a  totally  new  impulsion  to  the  aggregate  of 
its  waters,  which  would  entirely  change  the  direc- 
tion of  their  movement  from  its  preceding  course, — 
turning  them  into  new  and  opposite  channels ;  and 
thence,  perhaps,  submerging  at  once  wliole  conti- 
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nento  beneath  the  bed  of  their  $ieWf  and  neceMaril j 
giving  birth  to  others,  equally  extensive,  within  the 
prnnoim  circuit  of  their  mighty  empire*  Thus,  and 
thus  ofnly,  it  is  assumed,  can  an  adequate  cause  be 
diaeovered,  so  sustained  by  fiicts,  whereby  rationally 
to  aoecNUHfc  fat  tiiose  sudden  and  universal  ekanges 
in  the  leUtions  of  the  land  and  water  superficies  of 
the  earth,  which,  on  all  hands,  it  is  admitted,  they 
hntB  midergone;  as  in  no  other  can  we  discover 
saeh  as  eonld  be  productive  of  consequences  so 
aaddenr,  so  general,  and  so  important  in  their  rfr» 
salts. 

Assuming  then,  that  these  grand  revolutions  in. the 
land  and  water  superficies  of  the  earth  were  brought 
about  by  the  oporation  of  the  causes  here  assigned^ 
the  first  citcumstance.  that  presents  itseli^  as  cons^- 
^pmt  thereon,  is,  haj^ily ,  one  which  may  serve  as  a 
test  of  the  theory  itself,  via*  if  these  revolutions  w^pe 
effects  of  revolutions  in  the  position  of  the  magnetic 
poles  of  the  earth  in  the  ecliptic,— -which  are  the 
regions  on  its  sur&ce  that  would  experience  the 
gremt^d^  which  the  least  changes  in  consequenoail 
asJt.  will. readily  appear  that  all  parts  of  the. earth 
eouU. not. thence  suffiar  alike:  for,  astheka^ing 
principle  of  thesechanges  in  ths  superficies  of  tho 
earth  (as  the  changes  thence  induced  \sl  the  directum 
efHsamcenmwl  f^.rote^iow  would  operate  &m<  m  « 
secondary  degree) fWii^he^  the diffweneesff 0^9^ 
out  of  the  variations  faetweeft  >the/irif»e>tf/y  ^m^ting^ 
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and  exi^ting^  angles^  formed  by  the  axis  of  the  earthy 
with  the  plain  of  the  ecliptic^  tlie  less  being  the  sum 
of  these  differences,  the  less  consequently  being  the 
change$  in  the  superficies  of  the  earth,  they  would 
induce;  and,  vice  versa,  the  greater  the  t^um  of 
these  differences,  the  greater  being  the  amount  of 
the  changes  they,  would  induce.  Thus  a  glance  at 
tlie  position,  relatively,  of  the  different  parallels  of 
the  opposite  hemispheres  of  the  earth  in  reference 
to  the  sun  and  plane  of  the  ecliptic,  will  immediately 
point  out,  along  their  ascending  scales  in  both;  the 
graduated  sums  of  these  differences.  For  Uie 
equator  being  the  centre  from  which  the  parallels  on 
either  side  ascend  ta  the  opposite  poles,  the  sums 
of  the  differences  in  the  angles  formed  by  the  axis 
of  the  earth  with  the  plane  of  the  ecliptic,  both  are, 
and  consequently  would  be,  least  in  the  lower,  and 
greatest  in  the  higher  latitudes  of  both  hemispheres. 
And  hence  the  effects  of  these  grand  revolutions 
would  be  greatest  in  the  higher,  and  least  in  the 
lower  latitudes  in  both  hemispheres;  and,  as  a 
necessary  consequence,  though  the  destruction  of 
land  animals,  as  of  vegetables,  in  the  temperate 
tod  higher  latitudes  of  both  hemispheres,  induced  by 
these  revolutions,  might  be  universal,  those  qf  the 
tropical  regions  of  the  earth,  might  for  the 
greatest  part  escape  the  common  ruin  occasioned 
by  them  in  the  former  regions.  And  thus,  {nuxn 
being  necessarily  included  in  the  list  of  land  animals,) 


88  we  find  to  be  the  case,  the  inhabitanfar  of  the 
tropical  regions  onfy  would  be  left  m  the  Burviving 
ckromiclers  of  those  universal  changes,  and  of  the 
catastrephes-tbey.  induced.    Consequently,  if  diese 
aasumptiqns  were  well  founded,  geological  researches 
in  the  tn^ical  regions  of  the  earth  could  not  be 
attended  with  the  like  amount  of  pro^s  of  these 
revolutions,  as  those  furnished  by  the  fossil  remains 
of  the  higher  latitudes.     And  as  this  circumstance^ 
as  nofcicedp.fomishes  .at  once  the  most  simple  and 
oonclusiye  test  by  which  to  ascertain  the  merits  of 
the  present  theory  of  those  revolutions,  the  focility 
with   which   it  can   be  tried,  may,  at  no  distant 
period,  by  demonstrative  proof,  place  its  correctness 
beyond  conjecture.    .  Geological   research   of  the 
nature  required,  not  having,  unfortunately,  as  yet^ 
extended  beyond  some  districts  of  France,  England, 
Germany^  and  perhaps   Italy,  it   is   not   possible 
immediately  to  adduce  such  proofs  as  those  alluded 
to  in  support  of  this  theory ;  but  it  being  a  matter 
of  so  much  importance  to  science  to  determine,  let 
us  1k^  its  decision  udll  not  be  very  long  deferred. 
Ajs^  however,  no  instance  exists,  as   far  as  I  am 
aware,  of.  any  of  the  various  races  of  land  animaU 
whidi  at  any  former  period  of  the  world  inhabited 
the  tropical  regious  <^  the  earth,  having,  as  in  the 
higher  latitudes,  totally  perished  and  disappeared ; 
this  circumstance,  of  itself,  furnishes  almost  con- 
proof  in.  favour  of  my  assumption ;  and,  as 
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plo^ely  ccmnected  with  tlus  subject,  and  tiiat  iBiieh 
of  the  Old  Testament  is  admitted  to  be  idlegaricml, 
tjde  circumstance  ef  NoaVs  mrk,  so  much  at  variance 
with  probability  in  its  literal  sense^^-^were  it  not, 
I  ifovHA  ask^  more  conformaUe  to  reason  to  ta|^pose 
that  the  term  ark  was  used  simply  as  typical  of 
Mome  commanding  eminence  or  mountain  in  &e 
l>early  tropical  regions  inhabited  by  the  Isrtolites  of 
IJiose  tin^^  to  which  he  and  his  fEUtnily,  with  1m 
flockau  &e«  had  retired^  on  the  approach  €i  the 
UFaters  of  the  deluge  which  bears  his  name,  as  a 
place  of  safety^  than  to  take  this  passage  of  scripture 
in  its  ordinary  sense  ? 

Another  circumstance  connected  with  the  present 
subject,  and  worthy  of  remark  with  respect  to  the 
fossil  remains  of  animals  of  antedeluvial  worlds^ 
brought  to  light  by  geologists,  is,  the  difference  im 
eine^  and  generally  in  the  conformation  and  figure 
of  the  parts,  observable  in  individuals  of  the  same 
species  belonging  to  d^erent  eras,  and  as  such^ 
consequently^  found  in  strata  of  different  depths 
in  the  same  countries :  these  differences  being  so 
remarkable,  that  M.  Cuvier,  with  his  accustomed 
sagacity,  has  turned  them  to  account  in  establishing 
his  theory  of  the  earth.  Regarding  these  fossil 
remains,  to  use  his  own  appropriate  language,  ae 
already  noticed,  ^^as  medals  left  us  by  nature,  ae 
evidences  of  ancient  existences,  and  as  jnrooft  of  the 
changes  which  the  soil  of  our  ^lobe  has  iind^rgcme;** 


obtervuig^  ''that  as  the  medals  ^tnak  by  tlie  hand 
0f  maxk,  tiieie  foe^l  remains  bear  on  them  enibfoiM^ 
ktscriptiom,  bsbA  legends,  which  ^^rre  be  distingtiiAr 
between  them,  BSid  sueh  as  enaUe  ns  io  point  OBi 
tibe  epodis  of  tfieir  existenee,  and  those  of  dieif 
d^stmcdon^  or  common  interments."-'''''^  Les  Atres 
organist  on  du  moins  les  anhttan  tffrt6br&s  dont 
les  ^bria  existent  dans  les  divers  cwiches  tfli  coni« 
posent  ce  que  les  gMogists  ont  appett  tarrahtf 
aecondmres  et  tertiaires,  different  toufowt  p»  li$ 
€wphe$  et  tmumni  par  le$  genres  de  ceux  de  ret  mfme$ 
Hree  qui  phent aetueUement  tut  lamffatt  dugiobe/^ 
— *'  Les  demiers  animaox  qui  ont  p6ri  ne  diffl^raient 
qne  tr^  pen  des  ndtres ;  ceux  qui  avaient  peri  pr^ 
cMemment  en  difi%raient  davantage ;  la  sonune  des 
diftrniims  augmante  ainsi  k  mesore  que  Ton  remoata 
dmis  les  ages,  de  sorte  que  phis  I'tnttrrBila  de  temps 
qui  s^pare  ces  destructions  est  grand,  plus  les  ani- 
maux  de  Pune  diflferent  de  ceux  de  Tautre," — "et 
comme  pendant  toute  la  dur&e  d'une  race  nous  ne 
voyons  point  que  les  individtts  aiemt  chang^  de 
ibnsea,  e^estna-dire  qne  eeux  qm  ont  commence  la 
race  sont  semblables  k  ceux  qui  Pont  termrn^e,  nouri 
sommes  oblig^  de  conclure  que  les  formes  ont 
ckamge  suUtemetd,  et  que  les  nouvelles  sont  dues, 
OB  A  de  MouvaUes  creations,  ov  i  des  modifioations 
prolbndea  qne  subkissAt  la  race  dw  petit  nombre 
fitt^  qtii  snrviraient  anx  revdtitions,  modificatiofu 
qui  n*auraient  eu  lien  qu^d  rinsiant  de  ces  grandes 

E2 


S^  Introductory  ObservattoM^ 

cataitraphesj  et  occasionees  peui-itre  par  le  change-- 
ment  qu'Sprouvaieni  ks  eaux  et  Catmospfihre.  Ce 
qu'il  y  a  de  singulier,  c'est  qu'il  semble  qu'  d  chaque 
grande  revolution,  de  nouveaux  Stres  vivans  plus 
parfaiis  ou  du  mains  plus  Sieves  dans  VecheUe  de 
Porganisaiion  que  ceux  qui  les  avaieni  precedes,"* 
^ient  ajout&s  k  la  masse  g^nerale.  C'est  ainsi  que 
Ton  voit  des  zoophjrtes  dans  des  terrains  ou  il  n'y  a  pas 
de  coquilles ;  des  coquilles  et  des  crustac^  dans  des 
terrains  oil  il  n'y  a  point  encore  de  vert&br^ ;  des 
poissons  dans  des  terrains  ou  il  n'y  a  point  encore 
d'animaux  a&riens;  des  reptiles  dans  des  terrains 
oil  il   n'y  a    point    encore    de   manuni£^res ;    un 

*  And  here  one  is  tempted  to  demand,— as  no  small  degree 
of  resemblance  will  be  found  to  exist  between  the  dispositions 
established  by  Nature  in  her  physicai  and  moral  departmentSp 
notwithstanding  that  the  observation  may  be  considered  as  bear- 
ing rather  severely  on  what»  par  excellence^  is  called  the  vmdom  of 
our  ance»tor<y— does  not»  I  would  ask,  the  gradual  advance  of 
knowledge,  through  the  ascending  scale  of  exploded  systems, 
whether,  as  refers  to  science,  to  politics^  or  to  religion^  which, 
from  its  infant  dAvn  in  society  to  the  present,  has  marked  the  va*- 
rious  stages  of  its  progressive  development, — the  partial  destruction 
of  these  systems  in  the  one  case  as  in  the  other ;  still,  as  it  were, 
making  room  for  the  introduction  of  others,  more  perfect  in  their 
kind, — ^bear,  in  this  respect,  a  striking  analogy  to  the  progression 
of  the  germ  of  organic  nature,  whether  in  the  animal  or  vegetable 
kingdoms,  as  we  here  behold  it  exhibited  by  M,  Cuvier,  advanc- 
ing through  successive  stages,  terminating  still  in  epochs  of  nearly 
imiversal  destruction,  before  arriving  to  its  present  mature  and 
perfect  state  ? 
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grand  nombre  de  mammif^es  dans  des  terrains 
oil  il  n'y  a  point  encore  de  quadrumanes  et  dliom- 
mes.*^  I  insert  this  quotation  to  show  the  strong 
reasons  which  exist  for  supposing  that  the  peoplmg 
of  the  earth,  as  we  behold  ii  ai  preseni,  was  not  a 
umnltaneous  operation  (in  which  opinion,  I  believe, 
I  am  far  from  being  singular ;)  but,  on  the  con- 
trary, that  the  tree  of  its  animal  kingdom,  ere 
arriring  at  its  present  state  of  maturity,  passed 
through  different  stages  of  progressive  gproWth, 
previous  to  the  appearance  of  man  on  the  destined 
scene  of  his  domination ;  and,  that  the  part  of  its 
precession  alluded  to,  must  have  occupied  an  in- 
terval of  time  to  accomplish,  in  comparison  of 
which,  that  which  has  elapsed  since  the  period  of 
his  creation,  according  to  the  Mosaic  account, 
dwindles  into  insignificance.  It  would  likewise  ap- 
pear that  the  germ  or  root  of  this  terrestrial  tree 
of  animated  nature,  had  its  commencement  in  the 
waters,  from  whence  it  was  made  gradually  to  ex- 
tend to  the  land  superficies  of  the  earth. 

Bat  my  chief  object  in  giving  the  above  quota- 
tion has  been  to  show,  from  the  evidence  furnished 
by  these  fossil  remains,  the  sudden  change  of  climate 
in  countries,  which  appears  to  have  been  a  promi- 
nent characteristic  of  these  grand  revolutions,  as 
aUuded  ta     Such  change  of  climate  or  temperature 

*  See  Ramt  TrimestrieUe.     Paris,  Janvier,   1828.     Art.  iZ«- 
€kerdus  sur  Us  astemem  fomUs,  par  M.  le  Baron  Cuvier. 
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in  eountries  being  a  neceswry  consequence  of  these 
reToItttioBs,  if^  a9  assumed,  they  were  induced  by 
reversals  of  the  poles  of  the  earth  in  the  ecliptic; 
and,  consequently,  should  be  considered  as  a  eor^ 
roborative  proof  of  the  truth  of  this  theory. 

It  has  been  long  the  prevalent  opinion,,  that,  in 
similar  latitudes,  a  difference  of  temperature  exists 
between  the  northern  and  southern  hemispheres  of 
the  earth;  Imt  the  report  of  the  officers  of  the 
ChwUicleer,  lately  returned  from  a  voyage  of  dis^ 
eovery  in  the  higher  latitudes  of  the  latter,  treats 
this  as  an  idle  story.  A  letter  from  an  officer  of 
this  ship,  which  appeared  in  The  Morning  Her^fUt 
of  the  a7th  October,  1829,  observes,  that  *'  the 
eold  of  the  southern  regions  is  a  complete  fable, 
and  at  variance  wi4i  truth  and  nature/*  Should 
such  a  diffbrenee  of  temperature  in  the  opposite 
hemispheres  really  subsist  (though  it  is  not,  as  we 
shall  perceive,  beycmd  the  range  of  possibility,)  it 
can  have  but  little  to  do^  one  would  think,  with 
the  difference  existing  between  their  magnetic 
forces;  and  with  more  justice  may  be  ascribed 
to  the  difference  in  the  relative  disposition  and 
amount  of  the  aggregates  of  their  land  and  watw 
superficies.  But  that  something  more  than  could 
ari^  froni  the  latter  causes  appears  to  exist  be- 
tween the  climates  of  the  opposite  hemispheres,  and 
which  may,  possibly,  be  connected  with  the  differ- 
ence subsisting  between  the  nature  of  their  mag^ 


w/j^  for€e4p  4MI9M  inamtestiik,  fr on  ili€  difi- 
itttiKM  qbierrabk  BOt  only  between  /AmV  vegetabUf 
bat  evea^  ao  generidly,  between  /ife^  amumU  kUig* 
dum$.  A  circiBMtancey  howeveTf  whicb  mutt  stiU 
mora  a&ct  tbe  temperature  and  climate  of  coim- 
tfies  in  either  hemisphere  than  those  alluded  to^ 
(Dimequent  on  such  reversals  of  the  poles  of  the 
earth  in  the  ecliptic,  particularly  in  theb  higher  la^ 
ritiidesj  is^  that  which  would  result  from  the  changes 
in  their  position  with  respect  to  the  changes  thence 
induced  in  du  pakmn  of  ih§  Irsyncs.  The  latter 
being  a  necessary  consequence  of  the  change  in  the 
a|i|^  of  the  axis  of  the  earth,  as  refers  to  locations 
on  its  surfiure,  which  such  revolutions  in  its  poles 
would  induce  in  most  countries. 

There  are  some  fects  of  so  curious  a  nature,  and 
9a  intimately  connected  with  this  subject,  that  I 
cannot  omit  a  notice  of  them  in  this  place ;  as  they 
go  the  length  of  proving,  in  a  manner  the  most  in- 
cootest&le,  the  suddefme9S  of  the  dianges  of  tem- 
perature and  climate  in  certain  regions,  consequent 
on  those  grand  sublunary  revolutions:  ''  And 
which/  to  quote  them  in  a  passage  from  Dr.  Ure's 
Die  of  Chem.  Article  Geology,  ''  must  for  ever 
banish  all  idea  of  a  $iow  and  gradual  r§volutumf 
are  the  rhinoceros,  discovered  in  1771  on  the  banks 
of  the  VMaui,  and  the  elephant  recently  found  by 
Mr.  Adams,  near  the  mouth  of  the  Sena.  This  last 
retained  its  flesh  and  skin,  on  which  was  hair  of 
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two  kinds  ;  one  short,  fine,  and  crisped,  resembling 
wool,  and  the  other  like  bristles.  The  flesh  was 
Btill  in  such  high  preservation,  that  it  was  eaten  by 
dogs."  These  facts,  I  say,  would  seem  to  point 
out  not  only  the  suddenness  of  the  revolution  which 
caused  the  destruction  of  those  animals,  but  the 
period  of  the  year  at  which  it  (the  Mosaic  deluge) 
occurred,  to  have  been  at  or  immediately  after  the 
vernal  equinox  in  the  present  northern  hemisphere ; 
this  revolution,  together  with  the  reversal  of  the 
poles  of  the  earth  in  the  ecliptic,  inducing  thereby 
that  of  the  approaching  seasons  of  summer  and 
winter  in  both  hemispheres.  An  early  setting  in  of 
frost,  subsequent  to  the  period  of  this  phenomenon, 
in  the  northern  regions  of  our  hemisphere,  being  a 
circumstance  indispensable,  in  order  to  effect  such 
a  perfect  preservation  of  those  animals  as  that  dech 
cribed  ;  as  an  exposition  of  them  to  the  action  of  a 
summer  sun  for  a  short  time,  even  within  the  arctie 
circle,  would,  by  its  putrefaction,  have  effectually 
destroyed  their  flesh,  had  it  occurred  at  the  opposite 
season  of  the  year.     , 

And  as,  in  some  measure,  illustrative  of  the  tre- 
mendous effects  induced  by  those  revolutions  of  the 
poles  of  the  earth  in  the  ecliptic,  assuming  them  to 
be  the  cause  in  which  those  phenomena  treated  of 
have  had  their  source, — we  ihay,  I  say,  be  able  to 
form  some  distant  idea  thereof  from  the  effects  on 
the    phenomena  of  the   atmosphere    induced   half 
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yeariy  by  the  reyeraal  of  the  main  focus  of  the  ne- 
gative electrical  action  of  the  earth  from  the  ap- 
proaching tmoomer^  to  the  pole  of  the  approaching 
winter  h^niBphere,  at  the  periods  of  the  equinoxes. 
Fm  *  if  aueh  changes  in  the  position  of  the  main  ac- 
tion of  this  force  be  capable  of  producing  on  the 
oeeaa  of  air,  by  which  it  is  surroundedj  ^ecU  so 
f&nmdabl6  as  are  the  equinoctial  phenomena  of  the 
Atmosphere ;  we  may  thence  judge  as  to  the  over- 
wh^ming  and  chaotic  effects  on  all  sublunary  things 
induced  by  causes  such  as  those,  which,  instead  of 
the  light  elastic  ocean  of  air,  would  be  chiefly  ex- 
erted on  and  affect  the  ponderous  element  of  water 
thioughout  its  ample  extent. 

Thus  we  may  perceive,  but  let  us  hope  the  period 
is  atiU  far  distant,  that  in  the  list  of  physical  agen- 
cies there  may  be  causes  in  operation,  which,  as  re- 
fers to  the  order  of  things  actually  subsisting  on 
die  earth,  may  prove  much  more  formidable  and 
certain  in  their  effects,  than  those  portended  of  the 
ocmiet  of  1832  ;  effects,  the  approach  of  which  can 
neither  be  foreseen  nor  averted,  but  by  the  omnis- 
cience and  power  of  God, — which,  in  an  instant, 
with  their  possessors,  may  submerge  and  annihilate 
the  collective  monuments  of  the  proudest  empires  ; 
and  by  whose  sweeping  operation,  as  regards  the 
superficies  of  the  earth,-^ 
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**  The  cloud-capped  tpw^rs*  the  gorgeous  palaces. 
The  solemn  temples,  the  great  globe  itself. 
Yea,  all  which  it  inherit,  shall  dissolve ; 
And,  like  an  unsubstantial  pageant  faded. 
Leave  not  a  rack  behind ! " 

Nature,  as  would  appear,  thus  providing  a  most 
summary  and  infallible  remedy  against  the  plethora, 
or  too  redundant  papulation  of  the  earthy  as  appre- 
hended by  Malthus  and  others. 

Having,  in  the  preceding  observations,  taken  a 
view  of  the  phenomena,  which,  according  to  the 
present  theory  of  astronomy,  the  attraction  of  gra- 
tity  and  magnetism,  are  assumed  to  induce,  we 
shall  next  proceed  to  investigate  the  important  share 
which  appears  to  be  assigned  by  Nature,  in  her  eco- 
nomy of  the  heavenly  bodies,  to  the  third  and  last 
of  these  her  primary  forces — electricity.  Which 
latter  &rce,  constituting,  as  it  is  assumed  to  do,  the 
vivifying  principle  which  imparts  and  diffuses  over 
the  otherwise  inanimate  masses  of  the  sun  and 
planets,  the  spirit  of  vitality  which,  as  we  perceive^ 
pervades  and  quickens  their  elements  so  as  to  con- 
stitute the  latter  agents,  every  way  adapted  to  de- 
velope  and  sustain  the  germs  of  the  animal  and 
vegetable  kingdoms,  of  which,  similar  to  the  earth, 
the  entire  of  these  bodies  are  assumed  to  be  the 
theatres.  Owing  to  the  contradictory  manner  in 
which  the  action  of  the  opposite  species  of  the  latter 
primary  force  developes  itself  on  those  elements;  and 
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the  little,  comparatiTelj,  which,  as  connected  with 
Its  agency  on  the  heavenly  bodies,  science  has  as  yet 
satisfiictorily  ascertained ;  the  task  of  treating  of  it, 
its  laws,  and  the  circumstances  which  exerdse  an  in* 
fluenoe  on  it,  in  its  opposite  and  multifiurious  deve* 
lopnient;  it  will  readily  be  admitted,  is  one  which 
presents  difficulties  of  a  nature  much  more  formida- 
ble than  any  oih&t  connected  with  the  recondite 
sooroes  of  astronomical  phenomena* 

It  will  further  appear^  assuming  the  data  on  which 
It  is  firanded  to  be  correctt  that,  as  the  present  theory 
iisiimcis  the  entire  phenomena  of  the  heavenly  bodies 
to  the  Agency  of  the  three  primary  forces  alluded 
to, — ^to  enumerate  the  astronomical  phenomena 
wiiieih  have  their  source  m  elecirical  ogeney^  were 
to  atft  down  aU  those  not  treated  ctf  in  the  preceding 
ohsarrataoiis^  via:  the  movement  iffrvtatiam  of  the 
sun  and  planets;  light  and  dmrhne$$;  heat  and 
eoU;  the/ormaiiamqf  water  im  the  aimaiphere,taith 
the  phemmena  caneeqnent  thereon,  together  with  its 
deeompoiitiam  mto  air,  by  which  the  principle  of 
circulation  subsisting  between  the  elements  of  air 
nd  wtLim,  on  whidi  their  salubrity  depends^  is 
Ibwided;  the  hmar  action  on  the  atmosphere,  ae  on 
the  tidee:  the  aetiom  qf  comets  on  the  temperature 
^thepkmete,  &c  &c. 

But  as  these  ialroduetory  ohservations  are  less 
intended  to  point  out  the  share  assigned  to  the 
agency  of  the  primary  forces  on  the  sun  and  planets 
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individitally ,  than  of  its  effects  on  them  considered 
in  their  collective  capacity,  as  members  in  common 
of  the  same  planetary  system ;  hence  my  present 
object  is,  chiefly,  to  show  relatively,  the  place  which 
planetary  electricity  holds  in  the  solar  system;  the 
phenomena,  which,  as  one  of  its  primary  agencies  it 
is  assumed  to  induce;  and  the  particular,  as  well  as 
general  laws,  by  which,  in  common  with  the  other 
primary  forces,  it  appears  to  be  governed,  in  this  the 
collective  range  of  its  agency  on  the  heavenly  bodies; 
reserving,  as  much  as  possible,  the  discussion  of  the 
local  agency  of  this  force  on  the  temperature  and 
other  phenomena  of  our  atmosphere  for  a  subsequent 
part  of  the  work. 

It  may  be  justly  observed,  that  one  of  the  most 
insurmountable  bars  opposed  to  the  development  of 
astronomical  truth,  has  had  its  source  in  the  circum- 
stance, that  it  is  only  Nature  herself,  tluit  can  tise 
(as  refers  to  the  heavenly  bodies)  the  forces  she  em- 
ploys in  her  own  way;  and  thus,  as  there  existed 
no  analogy  between  the  forces  she  is  assumed  to 
employ  in  the  production  of  light,  heat,  cold,  &,c. 
and  those  had  recourse  to  by  man  for  their  produc- 
tion, in  the  small  way  in  which  alone  he  is  capable 
of  producing  them ;  hence  the  erroneous  views  he 
has  at  all  times  taken  of  these  phenomena,  as  con- 
nected mth  astronomy.  And  having  thus,  as  I  pre- 
sume, pointed  out  one  of  the  chief  sources  of  error 
in  investigations  of  this  kind, — if  it  be  productive  of 
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BO  other  good^  let  us  hope  it  will,  at  least,  have  the 
effect  of  inducing  a  calm,  impartial  consideration  of 
the  {HTOoft  and  arguments  that  shall  be  offered  in 
support  of  the  present  theory  of  these  phenomena. 

Of  the  primary  electrical  force  it  may  be  observed, 
that,  in  common  with  those  of  gramty  and  magme^ 
tism,  it  has  in  its  local  actum  on  the  heavenly  bodies 
a  direeikm  fecuHar  to  i^^^— -induced  as  that  of 
the  others  Jn/  the  pontum  ^  its  maim  foci.      For 
whereas,  as  refers  to  the  earth  (and  by  analogy  to 
the  other  planets,)  that,  from  the  circumstance  of 
its  main  focus  being  situated  at  its  centre,  the  local 
action  of  the  attraction  of  gravity,  as  noticed,  is 
from  its  superficies  to  this  its  centre;  while  that  of 
magnetism,  owing  to  its  being  locaUy  divisible  into 
opfiosite  kinds,  b,  from  this  centre  to  its  opposite 
paUs  in  the  direction  of  its  magnetic  meridian^ 
the  action  of  the  opposite  species,  into  which,  simi- 
lar to  magnetism,  the  primary  electrical  forces  of 
the  sun  and  earth  are  locally  divisible  in  the  latter, 
is,  ni  Ate  direction,  east  and  west  from  its  centre  or 
axis.    Tlius  the  direction  of  the  action  of  the  oppo- 
site species,  into  which,  whether  in  the  sun  or  planets, 
die  primary  electrical  force  is  assumed  to  be  locally 
divisiUe,  being  at  right  angles  with  their  magnetic 
meridians,  or  the  plain  of  the  ecliptic.     But  a  cir- 
cunvrtance  connected  with  electrical  action,  whether 
in  the  sun  or  planets,  which  distinguishes  it  alike 
from  the  attraction  of  gravity  and  magnetism,  is. 
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that  whereas  the  foci  of  gravity  in  those  bodies  are 
pttrmanently  fixed;  and  tliose  of  magnetism,  if,  as 
assumed,  subject  to  change,  that  these  changes  only 
occur  after  the  lapse  of  immense  intervals  of  time, — 
the  positions  of  the  main  foci  of  the  positive  or  solar 
species  of  electric  action  on  the  earth  and  other 
planets,  are  assumed  to  he  in  a  Mate  of  conttHuai 
change,  traversing  the  entire  circuits  of  their  super- 
ficies—;/)■(«»  east  to  west,  divmaUy;  the  position  of 
the  main  foci  of  the  positive  electrical  action  of  the 
sun,  on  the  planets,  being  always  on  the  points  of  the 
circles  described  by  their  movement  of  rotation, 
where  the  maximum  degree  of  solar  heat  on  their 
superficies,  subsists  at  the  time.  And  though  the 
positions  of  those  circles  on  the  superficies  of  the 
planets  vary  but  little  north  or  south;  thus  with 
their  movement  of  rotation,  the  main  foci  formed  by 
the  positive  electrical  action  of  the  sun  on  those 
bodies,  have,  from  the  commencement  of  their  course 
in  the  heavens,  daily  traversed  their  entire  circuits. 
The  same  law,  however,  it  is  necessary  to  observe, 
does  not  apply  to  the  movement  of  the  foci  formed 
by  the  oi>posite  or  plametarij  species  of  electric  ac- 
ti<Mi  on  the  superficies  of  these  bodies.  For  though 
this  the  negative  species  of  the  primary  electrical 
force,  similar  to  the  positive  or  solar,  has,  as  assumed, 
anioimfoens  in  each  of  the  planets,  to  which  its  col- 
lective action  converges;  and  that  these  foci  also 
change  their  poeitions ;  neitlier  are  these  their  posi- 
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tmn  in  Ai  $ame  eirdee  described  by  tbe  opposite 
or  die  tolef  speoiei;  nor  do  tbey,  like  the  Utter, 
dumge  their  poiitioiit  diumaUy^  or  monthly,  but 
after  longer  intenrab  of  time.  Tkii  peculiarity,  in 
lefineaoe  to  the  main  foci  of  the  negative  species  of 
file  primary  electrical  force  in  the. planets,  it  may  be 
ohscifoJ,  arises  both  from  the  Telocity  of  their  move- 
meot  of  rotation,  iriiich  precludes  the  possibility  of 
Ike  mam  £Dci  formed  by  their  negative  electrical 
forces,  subsisting  in  the  circles  traversed  by  those 
of  their  opposite,  but  etiQ  more  from  4ke  angles, 
irUcfa,  ia  i^eneral^  tbe  axes  of  the  pkmets  form 
vitli  the  plain  of  the  ecliptic;  whic^  necessarily 
has  the  eflfect  ef  inducing  an  umeqmU  di$i$'Hm 
Anns  of  the  pesitivey  or  solar  electrical  action^  on 
thdr  opposite  henusi^eres*  And  thus,  as  the 
natmre  (as  regards  their  effisots  oa  the  pheno- 
nuna  of  the  planets,)  of  the  opposite  species  of  the 
jMrimary  electrical  farce,  are  eatirdy  opposed  to 
eadi  odior;  tiie  feci  formed  by  their  negative 
dectrical  forces  are  necessarily -mtuated  at  the  points 
ef  their  auperficaas   respectivdy,   which   lie  mosi 

the  cnnoles  described  diumally  by  their 
positive,  or  solar  foci ;  and  consequently,  spr 
mlmoffB  iHnatud  at  t/te  psUs  <^  Atir  wmter  kmrn^ 
fkeres^:  aad  thsaoe,  the  periods  at  ifUoh  these 
the  nsain  foci  of  the  negative  electrical  fevees  of  the 
planetB  change  their  positions^  onr  <Aosr  qf  lAe 
efmsoMv,  vrfaen  the  pteponderance  of  the  positive 
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electrical  action  of  the  sun  on  those  bodies  is  trans' 
f erred  from  tlmr  approaching  winter  to  those  of 
their  approaching  summer  hemispheres.  Thus  the 
main  foci  of  tlie  negative  electrical  forces  of  the 
planets,  it  will  be  observed,  remain  stationary 
during  one  half  of  t/ufir  years,  inducing  in  those  of 
the  other  planets,  as  in  the  atmosphere  of  the  earth, 
at  the  periods  of  their  changes  (reasoning  from 
analogy,)  those  phenomena  for  which  the  equinoxes 
are  so  remarkable. 

Of  the  primary  electrical  force  (confining  our 
observations  to  the  planetary  number  of  the  solar 
system  we  inhabit,)  it  may  be  observed,  that  all  that 
scientific  inquiry  has,  till  very  lately,  satisfactorily 
ascertained,  in  reference  to  its  connection  with  the 
phenomena  of  the  atmosphere,  is  that  which  allies 
it  with  the  phenomena  of  thunder,  lightning, 
meteors,  SiC.  But  this  its  connection  with  the 
atmosphere,  has,  by  experiments  on  the  Zainbonic 
pile  (a  more  particular  notice  of  which  will  be  found 
in  another  part  of  the  work,)  notwitlistanding  the 
ignorance  of  the  circumstance,  as  recorded  by  the 
gentleman  to  whose  industry  we  are  indebted  for 
ascertaining  the  fact,  has,  as  alluded  to,  lately  been 
extended  to  the  phenomena  of  its  temperature,  de- 
monstrating the  latter  to  be  derived  from  the  alter- 
nate agency  of  the  opposite  species  of  this  force : 
and  thence  it  will  be  observed,  as  the  phenomena 
above  alluded  to  can  have  nothing  to  do  with  the 
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Sireet  aetiom  of  the  opposite  species  of  the  ekctrical 
force  on  the  atmosphere ;  as  the  latter  aetiom  can 
imijf  iffect  the  principle  of  its  temperature,  and 
with   it  the  phenomena  of  vegetation,  &c.  conse- 
quent on  its  changes,  together  with  the  deeompositiam 
efiU  elewient  i^  water,  by  which,  as  assumed,  the 
air  of  the  atmosphere  is  renovated ;  that,  as  the 
eireulaliam,  assumed  to  subsist  between  the  elements 
of  air  and  water,  on  which  the  principle  of  their 
mutual  renovation  is  founded,  could  not  be  carried  on 
without  the  existence  of  a  species  of  electrical  action 
distmet  from  that  of  the  direct  action  of  the  opposite 
electrical  forces  on  the  atmosphere  alluded  to ;  by 
which  the  redundance  of  its  opposite  electrical  bases 
derived  from  the  element  of  water,  as  they  became 
deteriorated,  were  again  reunited,  and  thus  renovated 
I^  this  their  new  incorporation,  were  returned  anew  to 
the  earth.     Thence,  I  say,  nature,  all  perfect  in  her 
dispositions  has  provided  a  species  of  electric  action 
in  the  atmosphere,  derived  from  and  combining  in 
it  the  action  of  the  opposite  species  of  the  primary 
electrical  force,  entirely  dissimilar  in  its  effects  on  its 
temperature  and  other  phenomena,  from  that  of  the 
(Srect  action  of  the  latter ;  which  species  of  electrical 
action^  from  the  circumstance  of  its  suspending  in 
the  region  of  its  occurrence,  the  direct  action  of  the 
(^posite   electrical    forces,  positive  and   negative, 
on  the  atmosphere,  during  its  continuance,  which 
nothing  else  does ;  and  from  its  fastening  on  the 
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opposite  electrical  bases  of  the  atmosphere  in  its 
body,  and  inverting  their  previous  electrical  rela- 
tions, which  held  them  suspended  in  this  their 
aeriform  state,  is  thence,  in  the  present  theory,  de- 
nominated the  inverse  electric  action  in  the  atmos- 
phere. Thence,  assuming  the  analogy  between  the 
agency  of  the  three  primary  forces  of  gravity,  mag- 
netism, and  electricity,  in  the  sun  and  planets,  as  in 
the  earth,  to  be  perfect,  it  will  be  seen,  though,  as 
refers  to  the  solar  system,  that  each  of  these  forces 
is  divisible  into  opjmsite  kiitds  only ;  that  in  their 
local  agency  on  its  several  numbers,  the  disposition 
of  these  forces  is  different.  For,  whereas,  the  local 
action  q{  gravity  in  these  bodies  respectively,  is  but 
of  one  kind,  as  tending  collectively,  in  each,  but  to  a 
single  centre  or  focus ;  and  that,  as  observed,  Tuag- 
netism  is  of  opposite  kinds:  electricity,  in  its  local 
agency,  on  the  contrary,  is  divisible  into  three 
distinct  species,  viz.  the  direct  action  of  the  positive 
and  negative,  or  solar  and  planetary  species  on  the 
atmospheres  and  superficies  of  these  bodies;  and 
the  inverse  electric  action  in  their  atmospheres. 
And  thus,  not  only  in  number,  but  in  the  disposition 
observable  in  the  local  distribution  of  the  three 
primary  forces  in  the  mechanism  of  the  heavenly 
bodies,  may  be  said  to  be  discernible,  a  species  of 
analogy  to  the  disposition  of  the  three  orders  of 
architecture, — increasing  diversity,  as  delicacy,  being 
apparent  in  the  ascending  scale  of  the  one,  as  of  the 
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othery—^mn  the  ponderous  Doric  batements,  ee^ 
tmemled  by  gramtif,  whence  the  elastic  portion  of 
tfaeir  ekments  extend ; — ^to  the  graceful  elegance 
asd  hf^  evanescent  touches  of  the  lofty  Cb» 
riartisw  crdrownmg  electrical  capUale  by  which 
tlMy  aw  BonnouBted« 

Again,  as  refers  to  astronomy,  it  would  seem  as 
thoo^  there  were  something  mystical  in  the  num- 
ber ikrM ;  for  though  a  difference,  relatiTely,  vukj 
exist  between  the  physical,  (as  being  more  par- 
ticularly connected  with  the  principle  of  their  gravi- 
tation, and  consequently  with  their  masses,)  and  the 
magnetic  and  electrical  forces  (as  being  more  par» 
ticularly  connected  with  their  atmospheres,)  of  the 
heavenly  bodies :  yet  as  their  various  phenomena,  as 
assumed,  appear  to  be  referable  to  the  action  of  the 
tiiree  primary  forces ;  and  that  these  bodies  them- 
selves are  divisible  into  three  distinct  classes,  i.  e. 
the  sun  and  fixed  stars,  and  the  primary  and  secon- 
dary planets]:  so  likewise  the  agency  of  these  forces, 
in  inducing  these  phenomena,  appears  to  be  deter- 
mined in  its  degree  (though,  owing  to  the  causes 
assigned,  perhaps,  not  equally  in  the  same  degree,) 
by  three  circumstances,  viz.  magnitude ,  distance,  and 
length  i^  eocpofAticn. 

0£  the  first  of  these  circumstances,  or  that  of 
magnitude  in  the  heavenly  bodies,  it  may  be  ob- 
served, that  it  is  by  means  of  it  that  the  solar  system 
tt  hdkl  separated  in  its  opposite  divisions,  solar  and 
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planetary.  The  mass  of  the  sun,  owing  to  its 
superior  magnitude  to  the  masses  of  the  planets, 
being  in  itself  a  counterpoise,  on  the  one  side,  to 
the  whole  of  the  lesser  bodies  on  the  other ;  and  thus 
its  physical  or  attractive,  equally  as  its  magnetic 
and  electrical  forces  of  the  one  kind,  being  equal  to 
the  collective  amount  of  these  forces  dispersed 
throughout  the  different  planetary  members  of  his 
system  of  the  opposite  kind,  as  the  physical  and 
magnetic  forces  of  such  of  the  primary  class  of 
planets  as  are  accompanied  by  satellites,  owing  to 
the  superior  magnitude  of  their  masses  to  those  of 
the  latter,  equally  counterpoise  and  sustain  the 
action  of  these  forces  in  this  class,  as  refers  to  the 
phenomena  of  their  elliptical  movements  round  such 
primary  planets. 

With  this  the  circumstance  of  magnitude,  so  in- 
fluential in  astronomical  phenomena,  is  likewise 
assumed  to  be  connected  the  influence  exercised 
by  the  moon  on  the  temperature  and  other  phe- 
nomena of  the  earth ;  and  by  parity  of  reasoning, 
the  agency  exercised  by  the  other  satellites  of  the 
solar  system  on  the  phenomena  of  the  primary 
planets  to  which  they  are  attached;  as  also  the 
agency  of  comets  during  the  periods  of  their  transit, 
on  the  temperature,  as  assumed,  of  the  whole  of  the 
planetary  bodies ;  it  being,  to  resimie  the  subject, 
of  the  lunar  agency,  by  reason  of  the  approach 
which,  at  the  periods  of  new  and  full  moon,  takes 
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place  to  that  perfect  opposition,  and  increased  mag^' 
nitude,  which,  if  the  mass  of  the  moon  were  incorpo^ 
rated  with  that  of  the  earth,  the  latter  would  present 
to  the  solar  action ;  to  which,  according  to  the  pre- 
sent liypothesis,  is  to  be  ascribed  the  lunar  influence 
at  these  periods  in  raising  the  temperature  of  the 
atmosphere ;  as,  on  the  other  hand,  to  the  falling  off 
in  the  amount  of  what  may  be  denominated  this  the 
conjoint  magnitude  of  the  earth  and  moon  at  the 
9yt,yges,  which,  owing  to  her  elongation,  takes  place 
at  the  period  of  the  lunar  quadratures;  and  the 
diange  from  her  positive  to  her  negative  electric 
action  on  the  atmosphere  consequent  thereon,  to 
which  the  influence  she  exercises  at  the  latter  periods 
in  lowering  the  temperature  of  the  atmosphere,  is 
ascribed.  The  fact  of  the  opposite  action  of  the 
moon  at  her  syzygies  and  quadratures  on  the  tem- 
perature, thus  proving  the  influence  of  the  circum- 
stance of  planetary  magnitude ; — or  that  the  amount 
of  solid  superficies  which,  whether  individually  or 
conjointly,  b  opposed  to  it  by  the  planets,  constitutes 
one  of  the  leading  or  fundamental  principles  which, 
in  equal  times,  determines  the  degree  of  force  with 
which  the  sun  acts  on  their  temperature.  And,  as  a 
further  consequence,  that  the  solar  action,  as  refers 
to  the  temperature  of  the  planets,  is  at  once  par- 
ticular and  collective; — particular,  as  it  affects 
differently  different  locations  of  these  bodies ;  col- 
lective^ inasmuch  as  it   is  augmented  or  lessened 
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in  ratios  proportioned  to  the  greater  or  less  indi- 
vidual or  conjoint  extension  of  surface  opposed  to  it, 
by  one  or  more  of  the  planetary  bodies  at  the  time; 
and  consequently,  in  all  computations  as  to  the  rela- 
tive amount  of  the  three  primary,  but  more  particu- 
larly of  the  electrical  forces, — possessed  individually 
by  the  primary  planets  of  the  solar  system  ; — in  such 
computations  on  those  which  are  accompanied  by 
satellites,  the  latter  should  be  taken  into  account 
as  component  parts  of  the  former.  For  though 
detached  from  such  primary  planets,  from  the  co- 
operation which,  to  a  certaint  extent,  they  lend,  in 
adding  to  the  amount  of  the  primary  forces  of  such 
bodies,  these  their  attendant  satellites  should  be 
identified  with  them  the  same,  though  in  a  modified 
degree,  as  if  they  were  incorporated  with  their  masses. 
As  to  the  cecoiid  circumstance,  or  that  oi  distance, 
i.  p.  the  distance  of  the  planets  from  the  sun,  and 
from  each  other,  it  needs  but  little  argument  to  show 
that  it  constitutes  another  of  the  leading  principles 
which  determine  the  degree  of  force  exercised  by  the 
solar  action  on  the  temperature  and  other  phe- 
nomena of  the  planets  ;  and,  from  the  observations 
just  made,  it  will  be  seen  that  the  influence  exercised 
by  the  circumstance  of  distance,  on  the  phenomena 
of  the  heavenly  bodies,  has  its  source  in  the  same 
principle  as  that  oi  magnitude:  for,  considering  the 
solar  system,  though  consisting  of  opposite  parts, — 
solar  and  planetary  (which  are  the  respective  deposi- 
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toiies  of  the  grand  divisions  into  which  the  opposite 
species  of  the  primary  forces^  by  whose  alternate 
action,  as  assumed,  the  phenomena  of  these  bodies  is 
sustained  and  perpetuated)  as  one  and  indivisible,  as 
refers  to  the  agency  of  these  forces ;— that,  to  the 
circumstance  of  the  concentration  of  the  elements  of 
one  of  these  grand  divisions  of  the  system  into  a 
single  body,  the  sun,  on  the  one  side ; — and  to  the 
aogmentation  of  these  forces  over  those  of  the  oppo- 
site species,  owing  to  the  elements  of  the  latter  being 
divided,  as  distributed  among  its  several  planetary 
members,  is  to  be  ascribed  the  circumstance,  that 
die  sun  constitutes  the  grand  focus  or  centre  of  the 
system  itself:  round  which,  from  the  subordinate 
degree  in  the  action  of  the  opposite  or  planetary 
wfeAes  of  these  forces,  consequent  on  the  division 
and  dispersion  of  the  elements  in  which  they  are 
collectively  deposited,  more  than  to  any  differ- 
ence which  really  subsists  between  the  collective 
amount  of  these  forces  in  their  opposite  grand 
divisions,  it  is,-— to  which,  as  assumed,  is  to  be 
ascribed  the  circumstance,  that  these  its  planetary 
members  are  dependant  on  and  governed  by  the 
action  of  the  opposite  or  solar  species  of  the 
primary  forces,  in  their  evolutions  and  other  phe- 
nomena. From  which  it  follows,  that  not  only  the 
larger  the  masses  of  the  planets,  but  the  greater  the 
proaamity  subsisting  between  them,  whether  in  their 
orbits,  or  in  the  line  of  their  conjoint  opposition  to 
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the  action  of  ttie  opposite  forces  of  the  sun;  the 
greater  is  the  amount  individually^  of  accession, 
which  their  primary  forces  derive  from  such  con- 
junctions^ whether  subsisting^  or  occurring  between 
them;  and^  of  consequence,  the  more  powerAilly  ihe 
particular  phenomena  induced  by  each  of  the  pri- 
mary forces  in  the  planets,  is  thereby  a£fected  iu 
these  bodies  respectively,  and  vice  versa. 

As  demonstrative  of  these  assumptions,  and  con- 
nected as  they  are  with  the  circumstances  of  magni- 
tude and  distance,  may  be  cited  the  connexion  as- 
sumed to  subsist  between  the  earth  and  mo(»i.  As 
refers  to  the  nature  of  this  connexion  it  is  necessary, 
to  observe^  that^  strictly  speaking,  the  lunar  action 
on  the  atmosphere  of  the  earth,  similar  to  that  of 
the  earth  itself»  which  it  is  assumed  to  resemble  in 
all  respects,  though,  necessarily,  inferior  in  degree,  is 
at  all  times  positively  electrical  by  day,  as  negatively 
electrical  by  night;  and  that  deprived  of  it  (the  lunar . 
action,)  without  a  corresponding  change  taking  place 
in  the  rotation  of  the  earth,  the  temperature  of  the 
latter  would  fall  considerably  below  its  present  mean 
standard.  But,  owing  to  the  continually  descending 
scale  of  force  in  the  positive  action  of  the  moon  on , 
our  atmosphere,  which  occurs  from  the  periods  of  the 
syzygies  to  those  of  the  quadratures,  as  on  either 
side,  it  advances  from  its  position  of  conjunction  or 
opposition  to  the  sun  at  the  former,  to  the  opposite 
extreme  points  of  its  orbit  at  the  latter  periods; 


which,  siinilar  to  the  opponte  hemispheres  of  the 
earth,  from  the  difference  which  occurs  in  the  posi* 
tioa  of  their  ascending  parallels  to  the  solar  actkm, 
indnoes  a  ccmtinual  decrease  of  force  in  the  latter  sfls 
we  advance  from  the  tropics  to  its  opposite  poles. 
Thus,  the  lunar  action  on  the  atmoqphere,  as  super* 
ficies  of  the  earth,  similar  to  that  ofHts  opposite  he- 
mispheres, though  at  all  times  positively  electrical 
by  day;  the  difference  which  occurs  between  this  its 
positive  action  at  the  opposite  periods  of  the  sysyg^es 
and  quadratures  is  so  considerable,  that,  compara- 
tively, it  should  be  considered  as  negatively  electric 
at  die  latter  periods.  As  on  the  other  hand,  the 
diftrence  which  occurs  between  the  force  of  the  ne- 
gative action  of  the  moon  by  night  on  our  atmosphere, 
at  the  periods  of  the  syzygies,  from  what  it  is  at  those 
of  the  ijuadratures,  being  in  the  inverse  ratio  of  its 
positive  action  (similar  to  the  difference  between  the 
negative  action  of  the  earth  by  night  at  the  tropics 
and  at  the  poles)  is  so  much  weaker  at  the  former 
than  at  the  latter,  that,  comparatively,  it  should  be 
considered  as  positively  electric  at  the  former  of 
these  periods ;  and  thence,  it  will  be  observed,  that 
the  analogy  assumed  to  subsist  between  the  lunar 
action  on  the  temperature  and  other  phenomena  of 
the  earth,  and  that  of  the  latter,  will  be  found  per- 
fect in  all  its  parts,  i.  e.  continually  in  active  opera- 
tion on  the  phenomena  of  the  latter ;  but,  alternately 
conjoined  with  one  or  the  other  of  the  opposite  spe- 
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cies  of  the  three  primary  forces,  solar  or  planetary, 
according  to  the  actual  position  of  the  moon  with 
respect  to  the  earth  and  sun;  hut,  as  in  the  instance 
cited,  more  particularly  with  those  of  the  opposite 
electrical  forces.  The  same  species  of  analogy,  con- 
sequent on  the  universaJ  operation  of  the  same  laws> 
— not  only  in  reference  to  the  action  of  the  other  sa- 
tellites of  the  solar  system  on  the  phenomena  of  their 
primary  planets,  but  of  the  latter  bodies  themselves 
on  the  phenomena  of  each  other,  being  assmned 
continually  to  subsist;  but  similar  to  the  lunar  ac- 
tion, being  determined  in  its  nature,  as  co-operating 
with  either  species  of  the  opposite  primary  forces, 
by  the  relative  position  of  these  bodies  to  each 
other,  and  to  the  sun. 

The  better,  however,  to  understand  the  nature  of 
this  universal  analogy  assumed  to  subsist  between 
the  conjoint  action  of  the  planets  on  the  particular 
phenomena  of  each,  and  that  subsisting  between  the 
earth  and  moon,  on  the  phenomena  of  the  former; 
it  may  be  right  fiirther  to  observe,  that  as  from  the 
vernal  to  the  autumnal  equinox  in  either  hemisphere, 
owing  to  the  positive  action  of  the  sun  being  supe- 
rior in  force  to  the  negative  action  of  the  earth,  on 
the  atmosphere  and  superficies  of  the  latter;  the 
mean  action  of  the  earth  on  its  phenomena,  during 
this  period,  as  refers  to  the  opposite  species  of 
the  primary  electrical  force,  is  poxitiveli/  eleo 
trie;  as,  firom   after   the  autumnal,  to  the  vernal 


equinox^  for  the  contrary  reason,  the  mean  action 
of  the  earth  on  its  atmosphere,  &c.  is  negatitelf 
deebrie.  Thus,  it  will  be  observed,  as  refers  to 
the  hmar  action  on  the  temperature,  that  from 
the  lonar  nUercalary  periods,  in  the  second  aad 
fimrth  quarters,  to  these  periods  «m  the  third  and 
first,  f •  e.  three  days  before  and  sfter  the  periods 
of  the  sjxygies ;— owing  to  the  positive  action  of  the 
moon  on  the  temperature  being  greater  than  its 
n^atiye  action,  that  the  latter  are  the  periods  of 
its  pontive  electrical  tides.  And  that  from  these 
the  hUercdkary  periods  in  the  first  and  third  lunar 
quarters,  to  the  same  periods  in  the  second  and 
fourth,— -fr<Hn  the  negative  action  of  the  moon  being 
superior  to  its  positive  on  the  temperature,  that  the 
latter  are  the  periods  of  its  n^;ative  electrical  tides. 
The  mtercalaries,  being  the  periods  of  comparative 
suspension  in  the  lunar  action  on  the  atmosphere, 
induced  by  the  balancing  of  these  its  opposite  elec- 
trical forces,  which  occurs  between  the  termination 
of  ^ther  tide,  and  the  setting-in  of  its  opposite. 
And  if,  from  the  manner  of  the  lunar  action  on  the 
temperature  of  the  earth,  as  assumed,  we  extend  the 
analogy  to  that  of  the  primary  planets  on  each 
other,  it  will  be  perceived,  that  while  in  certain  po- 
siticms  in  dieir  respective  orbits,  the  action  of  these 
bodies  on  each  other  may  be  negatively  electric ;  and 
ccmsequently  have  the  efifect  of  lowering,  at  such 
times,  the  mean  temperature  of  their  seasons ;  and 
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that  while  in  other  positions,  owing  to  a  nearer 
approach  in  the  lines  of  their  conjoint  opposition  to 
the  solar  action,  that  such  former  influence  may  be 
changed  to  one  of  a  directly  opposite  kind;  and 
thence  have  the  effect  of  inducing  mi  augmentation 
of  temp^ature  in  their  seasons,  at  the  time,  pro- 
portioned to  the  greater  or  less  amount  of  such 
conjoint  positive  action.  Such  action,  whether  po- 
sitive or  negative,  on  the  temperature  of  the  planets, 
being,  necessarily,  more  sensibly  influential  on  their 
seasons,  than  that  of  satellites  on  those  of  their 
primary  planets ;  in  consequence  of  the  latter  des- 
cribing larger  circles  in  tlieir  revolutions  round  the 
sun,  than  the  secondary  class  of  these  bodies  do 
round  the  primary  planets  to  which  they  are  at- 
tached. And  the  consequence  of  this  difference  is, 
that  the  conseculive  action  of  the  primary  planets 
on  each  other,  whether  positive  or  negative,  is  of 
much  longer  duration,  than  the  consecutive  action 
of  satellites  on  their  primary  planets  ;  and  hence, 
as  will  be  more  particularly  noticed  under  the  cir- 
cumstance of  exjMsition,  the  difference  of  the  effects 
on  their  seasons,  assumed  to  be  induced  by  the 
action  of  the  primary  planets  on  each  other,  over 
those  induced  by  the  action  of  satellites.  As  an 
instance  of  the  latter  may  be  cited  the  consecutive 
action  of  the  moon  ;  which,  whether  positive  or  ne- 
gative, on  the  atmosphere,  is  never  of  more  than  six 
day's  duration. 
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Now,  in  reference  to  the  action  of  comets  on  the 
temperature  of  the  jurimary  and  secondary  planets  of 
the  solar  system,  and  extending  the  same  principle  to 
its  explication.    Owing  to  the  difference  both  in  the 
figure  and  extent  of  the  ellipsis  described  by  comets 
in  their  revolutions,  from  those  ijfsscribed  by  the 
primary  planets ;  as  from  their  addfllg  by  their  pre^ 
sence  to  the  collective  amount  of  the  jdanetary  spe- 
cies of  the  {Hrimary  forces  previously  existing  in  the 
solar  system  (assuming,  as  I  do,  that  the  agency  of 
comets  is,  with  their  appearance,  lost  to  the  pheno- 
mena of  the  regular  planets,  when  they  advance 
beyond  a  certain  point  in  the  extreme  regions  of 
space  which  bound  the  limits  of  the  solar  system) 
combined  with  the  circumstance  of  their  occasionally 
greater  approximation  to  the  masses  of  the  pri* 
mary  planets  in  their  approach  to  the  smiji  than, 
owing  to  the  unchangeable  disposition  of  the  latter 
in  their  respective  orbits,  can  occur  between  them* 
selves.     Owing,  I   say,  to  these  peculiarities^  the 
agency  of  comets  on  the  {^enomena  of  the  planets, 
is,  necessarily,  more  influential    than  that  which 
arises  from  the  co-operative  action,  as  described,  of 
these   bodies  on   the  phenomena    of  each   other. 
Thus,  as  the  present  observations  are  chiefly  di* 
rected  to  the  action  of  the  opposite  primary  elec- 
trical finrces ;  and  as  the  principle  of  planetary  tem* 
perature  b  assumed  to  have  its  source  in  electrical 
agency;    and  consequently,  that  the  actual  tem* 
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perature  of  our  atmospiiere,  in  any  of  its  regions,  is 
the  exact  expression  of  the  existing  action  of  the 
opposite  electrical  forces  in  such,  at  t/te  time. 
When  it  occurs  that  the  temperature  of  the  at- 
mosphere, either  rises  considerably  in  summer,  or 
descends  in  winter  beyond  its  accustomed  degrees 
in  these  seasons,  the  cause  of  such  remarkable  de- 
viations may,  probably,  with  justice,  be  ascribed  to 
the  action,  whether  positive  or  negative,  of  a  comet; 
even  though,  as  in  the  latter  case,  it  be  not  as  yet 
visible.  For  these  bodies,  from  the  circumstance 
of  their  masses  being  in  general  smaller  than  those 
of  the  greater  number  of  the  primary  planets ; 
equally,  as  from  the  immense  extent  of  their  orbits, 
and  the  remarkable  difference  observable  in  the 
velocity  of  their  movement  when  approximating  to 
the  sun,  from  what  it  b  when  they  are  first  disco- 
vered in  their  approach  ; — may  be  the  cause  that  co- 
mets are  long  present  in  the  remoter  regions  of  the 
solar  system,  and  their  negative  action  on  the  tem- 
peratxire  of  the  planets  in  full  operation,  inducing 
extreme  degrees  of  cold  in  their  winter  seasons,  be- 
fore they  are  visible  from  the  earth ;  and  conse- 
quently, before  we  are  aware  of  their  presence ; 
while  their  nearer  approach  may  be  attended  with 
directly  contrary  effects,  inducing  by  their  positive 
agency  excessive  degrees  of  heat  in  their  summers. 
And  it  is  hardly  necessary  to  add,  that  for  some  time 
the  agency  of  comets,  but  more  particularly  their 
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negftthre  action,  while  receding  from  the  aon,  may 
be  eqnaBy  influential  on  the  temperature  of  tl^ 
Janets,  aa  during  their  approach. 

And  if,  in  examining  the  present  theory  of  comets^ 
by  comparing  its  assumptions  with  the  few  fiu^ts 
diai  can  be  brought  to  bear  on  thtm,  we  shall  find 
ftat,  even  limited  as  the  number  of  the  latter  is,  a 
coRe^Kmdence  will  be  found  to  exist  between  them 
and  die  former.  Thus,  if  we  take  into  considera* 
tkm  tiie  number  of  our  years  occupied  by  a  single 
oriMeular  revdution  of  some  of  the  more  distant 
planets  of  our  aystem,  and  the  immoisely  greater 
extent  of  the  orbits  of  comets,  it  will  not  appear 
impossible,  or  as  exceeding  the  limits  of  credit  due 
to  the  operation  of  natural  causes,  if  the  memorable 
froat  of  die  winter  of  173&~1740,  which  in  Ireland, 
mild  as  its  winter  climate  usually  is,  continued  during 
three  months,  was  induced  by  the  negative  action 
of  the  great  comet  which  appeared  in  December, 
1743,  while  traversing  the  more  distant  regions  of 
our  system  in  its  advance  to  the  sun. 

Unfinrtunately,  in  the  instance  cited,  there  are  no 
fiicta  to  produce,  as  to  the  opposite  eflfect  assumed 
to  be  induced  by  the  positive  action  of  this  body,  as 
nothing  respecting  the  summer  temperature  of  these 
years  has  been  recorded.  This  deficiency,  however, 
is  h^pily  supplied  by  more  recent  occurrences ;  as 
the  temperature  of  the  summers  of  1811  and  1825 
was  so  remarkably  high,  that,  if  I  do  not^eatly 


•89  Introductory  Observations. 

err,  the  French  Institute  proposed  as  a  questioi^ 
the  solution  of  the  prohlem,  connected  as  it  was 
with  the  appearance  of  the  comets  of  these  years. 
And  as  to  the  opposite  effects  of  the  negative  action 
of  these  bodies  on  the  winter  temperature  of  the 
following  seasons, — the  ruinous  effects  which  befel 
the  French  army  in  the  Russian  campaign  in  1812 
(assuming  it  to  be  induced  by  the  negative  action  of 
the  comet  of  1811,)  furnishes  a  sufficiently  memo- 
rable instance.  The  extreme  cold  of  winter  in 
Russia,  not  having  during  fifty  years  before  (as  re- 
ported by  Napoleon*)  set  in  so  early  by  twenty 
days  as  on  that  year.  And  those  who  recollect  the 
winter  of  1825,  are  aware  that  the  intensity  of  the 
cold  in  England  was  greater  than  for  many  pre- 
ceding years  ;  and  that  the  excessive  cold  which  oc- 
curred this  season  in  North  America,  was  still  mon 
remarkable. 

Thus,  coupling  these  remarkable  circumstancei 
with  the  appearance  about  the  period  of  their  c 
currence,  of  the  comets  alluded  to,  and  thence  (not*'*^ 
withstanding  the  comparative  shortness  of  its  con- 
secutive action  of  the  same  kind,  as  contrasted  with 
that  of  comets)  observing  the  effects  of  the  lunar 
agency  on  the  temperature  of  the  atmosphere,  more 
particularly  about  the  periods  of  the  equinoxes ; 
when,  from  the  near    approach  to  an  equality  of 

•  See  Dr.  O'Meara's  work,  entitled,  "  A  Voice  from  St.  He- 
lena."    London,  1622.     Vol.  I,  page  191. 
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actum  subsbting  between  the  agency  of  the  opposite 
electrical  forces  on  it^  the  lunar  action  both  positive 
and  negative  on  ite  temperature  is  more  conspicuous 
than  at  any  other  periods  of  the  year ;  the  strict- 
ness of  the  analogy  assumed  to  exist  between  the 
latter  and  the  action  of  comets,  cannot  fail  to  strike 
the  most  ordinary  capacity  with  conviction,  from 
the  palpable  nature  of  the  coincidences ;  and  con- 
sequently, as  being  conclusive  of  the  correctness  of 
the  present  theory  of  both.  And  admiring,  as  wa 
must,  the  correctness  of  the  view  taken  by  the  as* 
tronomer  Lalande,  as  to  the  importance  he  attached 
to  arriving  at  a  knowledge  of  the  agency  of  comets, 
when  he  exclaims,  ''  It  appears  to  me,  that  aimoet 
every  thiMg  depends  on  comets.  The  only  thing 
that  I  recommend  to  my  correspondents,  is  to  look 
after,  and  attend  to,  comets;  the  knowledge  of 
comets  is  alone  wanting  to  complete  the  science  of 
astronomy ."'  *  It  must  have  caused  his  surprise,  if 
he  knew  that  the  solution  of  the  problem  lay  so  near 
home,  and  was  a  circumstance,  if  known,  of  eveiy- 
day  observation. 

Now,  referring  to  the  above  data  for  an  expla- 
nation of  some  phenomena  of  the  past  year,  vi%. 
the  lowness  of  its  temperature,  and  the  unusual 
elevation  of  the  last  inundation  of  the  Nile.  In 
reference  to  the  first,  the  lowness  of  the  tempera- 

•  See  «<  History  of  Astronomy  for  1801." 
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tare  last  summer  was  so  remarkable  at  Paris  (where 
I  then  resided^)  that  the  French  were  accustomed  to 
say^  Cetoit  tm  an  sans  ete.  And^  as  showing  the 
universal  operation  of  the  causes  in  which  planetary 
temperature  has  its  source^  from  the  circumstance 
that  this  Mi  in  the  temperature  of  the  atmosphere 
*was  not  partial,  or  confined  exclusively  to  either 
hemisphere.  For  we  find>  according  to  somcf  late 
accounts  firom  New  South  Wales,  that  the  cold  in 
the  interior,  during  the  month  of  June  (their  winter,) 
was  considered  as  very  unusual  for  those  latitudes, 
the  country  having  been  covered  with  snow,  &c.. 
Coupling  the  circumstance  of  this  so  general  decline 
in  the  temperature,  with  the  last  inundation  of  the 
Nile,  which,  as  is  known,  rose  eight  degrees  above 
its  ordinary  level,  thereby  inducing  the  ^tensive 
destruction  of  life  and  property,  &c.  reported  in  the 
papers.  As  the  inundations  of  the  Nile,  similar  to 
8ome  other  rivers,  are  induced  by  the  rains,  which 
during  their  rainy  seasons  fall  between  the  tropics ; 
and  as  these  their  rainy  seasons  are  the  winters  of 
those  regions^  and  thence  that  the  periodical  £all  of 
these  rains  is  an  effect  of  the  negative  action  of  the 
earth,  concentrated  in  its  winter  hemisphere,  on  the 
atmosphere  of  its  lower  latitudes ;  it  follows,  that 
when  the  action  of  this  force,  owing  to  some  one  of 
the  circumstances  alluded  to,  exceeds  its  ordinary 
degrecy — so  nicely  balanced  is  its  action  with  certain 
atmospheric  phenomena,  that  such  increase  induces 
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a  corresponding  augmentation   in   their  amount. 

Thus^  the  inundations  of  the  Nile  being  an  effect  of 

the  tropical  rains  of  the  winter  hemispheref  it  will 

appear  obvious  that  the  unusual  rise  of  its  waters 

alluded  to,  was  induced  by  an  equally  iumma/  de* 

gree  ^Jarce  in  the  agency  of  the  negative  electrie 

action  of  the  earth,  at  the  time,  on  the  regions  of  the 

atmofpbere  between  the  tropics  where  these  rains 

desoended.     Now,  as  it  appears  by  the  announce- 

inent  of  the  almanacs,  that  all  the  superior  planets 

ve  in  opposition  this  year,  may  we  not,  in  the  dr^ 

cumstance  of  the  position  of  one  or  more  of  those 

bodies,  with  respect  to  the  earth  and  sun,  dyring 

the  past  year,  while  approaching  to  the  positions 

they  will  occupy  during  the  present,  find  in  their 

Bi^^tive  action  on  the  atmosphere,  while  in  those 

positions,  or  rather  the  augmentation  caused  by 

their  negative  influence  to  the  negative  action  of 

the  earth,  a  cause  sufficiently  powerful  to  induce, 

with  its  eflfects  (including  that  of  the  very  early  and 

severe  setting-in  of  the  last  winter,)  the  lowness  of 

the  temperature  of   the  past   year  ?   even  though 

the  presence  of  the  comet  in  the  remote  regions  of 

our  planetary  system,  predicted  to  appear  in  the 

year  1832,  should  not  have  occurred.     On  the  other 

hand,  from  the  change  that  will  have  taken  place  in 

the  positions  of   the   su])eiior  planets  during  the 

present,  year,  as  alluded  to,  and  the  increase  which, 

on  the  principles  assumed,  the  conjoint  amount  of 

G  2 
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tlieir  positive  action  while  thus  in  opposition,  will 
add  to  that  of  the  earth  and  moon ;  we  may  natu- 
rally anticipate  a  very  different  range  of  summer 
Jteat  this  year,  from  that  of  the  last ;  and  thus  an 
immediate  test  be  afforded,  whereby  to  judge  of  the 
degree  of  credit  to  which  the  present  theory  of  pla- 
netary temperature  is  entitled. 

Nor  is  the  circumstance  of  distance,  connected 
solely  with  the  action  of  the  primary  electrical 
forces  on  the  planets ;  but,  as  alluded  to  in  noticing 
the  increase  observable  in  the  velocity  of  the  move- 
ment of  comets  as  they  approach  the  sun,  is  equally 
conspicuous  in  its  effects  on  their  magnetic  Jorces* 
For,  assuming  the  elliptical  movement  of  the  hea- 
venly bodies  to  have  its  source  in  magnetic  action, 
it  is  evident,  not  only  from  this  increased  velocity  in 
the  movement  of  comets  as  they  approach  the  sun,  but 
in  that  of  the  moon  as  she  approaches  the  periods  of 
the  syzygies ;  equally  as  in  the  earth,  and  other  pri- 
mary planets,  as  they  advance  on  either  side  towards 
the  sun, —  that  the  force  with  which  planetary  mag- 
netism acts  on  the  heavenly  bodies,  is  always  in  the 
inverse  ratios  of  the  distances.  This  law,  however, 
being  much  more  conspicious  in  the  movement  of 
comets  than  in  that  of  the  regular  class  of  planets; 

•  It  was  since  the  above  passage  was  written,  that  the  author 
discovered  the  indenlitfj  which  eiista  between  planetary  moynehc 
and  electric  action;  as  will  be  found  treated  of  ia  the  article  oq 
temjKTalvTe. 
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owing  to  tbe  circumstance  of  the  magnetic  forces  of 
the  former,  as  assumed,  being  much  more  powerful 
than  those  of  the  latter.  This  law  of  magnetic 
action  on  both  classes,  however,  being  equally 
apparent  throughout,  from  the  strict  analogy  ob- 
servable in  their  movements ;  hence  we  are  led  to 
perceive  the  importance  that  should  be  attached  to 
the  circumstances  of  magnitude  and  distance,  in 
the  economy  of  nature,  as  refers  to  the  phenomena 
of  the  planets.  And,  as  nature  does  nothing  either 
singly  or  without  object ;  and  as  the  noblest  object  she 
could  contemplate  in  the  production  of  the  heavenly 
bodies,  would  be,  that  of  making  them  similar  to  the 
earth,  theatres  of  intelligence ;  as  of  the  endless  va* 
riety  in  beauty  and  in  kind,  in  the  animal  and  vege- 
table kingdoms  which  she  has  therein  esjablished,  as 
fitting  objects  for  this  intelligence  to  contemplate  and 
admire;  and  through  them, the  supreme  source  and 
AUTHOR  OP  ALL,  whencc  those  wonders  are  derived. 
Owing,  I  say,  to  the  indispensable  necessity  ottemper- 
ature  in  planets,  in  order  to  their  being,  as  the  earth, 
abodes  every  way  adapted  to  the  sustenance  and  ac- 
commodation of  the  animal  and  vegetable  kingdoms 
of  which  they  are  assumed  to  be  the  conservatories ;  as 
that  a  strict  assimilation  in  constitution  and  confor- 
mation subsists  between  such  animal  and  vegetable 
kingdoms,  and  those  of  the  earth ;  and  the  consequent 
necessity  which  exists  of  a  close  approximation  of 
temperature  subsisting  in  them  throughout.     Con- 
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sideling  the  wide  dissimilitude  in  the  circumstance 
of  magnitude  subsisting  equally  between  the  pri- 
macry,  as  between  the  latter  and  the  secondary  class 
of  planets ;  as  in  that  of  their  distances  from  the  sim. 
In  order  to  reconcile  such  a  common  standard  of 
temperature  in  those  bodies,  with  circumstances  so 
opposite  to  each  other  in  their  local  effects  as  those 
alluded  to ;  besides  that  (similar  to  the  phenomena 
of  their  elliptical  movements),  the  principle  of  such 
temperature  had  its  source  in  the  agency  of  forces 
half-local,  half-foreign;  unless  the  action  of  the 
forces  in  which  it  had  its  source  was  made  depen- 
dent on  a  circumstance  peculiar  to  itself,  and  totally 
distinct  from  those  which  presided  over  the  agency 
of  the  primary  forces  of  gravity  and  magnetism,  as 
noticed ;  it^  were  impossible  so  to  approximate  its 
results  on  those  bodies,  as  that  it  should  induce  in 
them,  as  assumed,  the  same  standard  of  temperature 
throughout*  And  as,  with  the  exception  of  their 
movement  of  rotation^  there  existed  no  other  cir- 
cumstance connected  with  these  bodies  on  which 
such  a  principle  could  be  founded, — thence,  in  the 
admirable  dispositions  of  nature  as  refers  to  them, 
she  appears  not  only  to  have  ingrafted  this  circum- 
stance on  the  rotation  of  the  planets,  but  to  have 
coupled  the  source  of  this  their  rotary  movement 
with  that  of  their  temperature,  in  order  to  obtain 
the  result  proposed ;  and  in  such  way,  that  she  has 
made  the  former  phenomenon  dependent  on,  so  as  to 
be  regulated  in  its  degree,  hj  the  latter. 
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Assumifig^  theDi  the  source  of  planetary  tempera- 
ture to  be  electric^ — that  the  primary  electrical 
force  10  of  opposite  kinds — solar  and  planetary,  and 
consequently  that  the  action  of  these  opposite  species 
is  half  local,  half  foreign  in  its  sources,  as  refers  to 
the  sun  and  planets  respectively:  the  circumstance 
by  which,  in  the  production  of  their  temperature, 
the  result  of  this  action  is  equalized  on  the  various 
planetary  members  of  the  solarsystem,isassumed  to  be 
that  which  I  have  denominated  length  (^  expasiiian, 
i.  e.  the  length  of  time  to  which  the  same  localities 
or  regions  of  the  atmospheres  and  superficies  of  the 
planets,  are  consecutively  exposed  to  the  solar 
action.  The  proof  of  the  influence  exercised  by  the 
eirciimstance  of  length  of  exposition  to  the  solar 
action ;  as  of  the  admirable  manner  in  which,  not- 
withstanding the  invariability  of  her  laws,  nature 
has  contrived  this  part  of  her  table  iff  equivalents, 
in  approximating  effects,  seemingly  irreconcilable 
from  the  operation  of  her  forces,  may  be  cited  (owing 
to  the  angle  of  inclination  formed  by  the  axis  of  the 
earth,  with  the  plane  of  the  ecliptic)  the  different 
manner  in  which,  particularly  during  summer,  the 
diurnal  or  consecutive  action  of  the  sun  is  brought 
to  bear,  on  the  opposite  regions  of  the  same  hemis- 
phere. Thus,  notwithstanding  the  distance  which 
separates  the  tropical  from  the  arctic  and  antarctic 
regions  of  the  earth,  and  the  obliquity  in  the  direc- 
tion of  the  solar  action  on  the  latter,  as  contrasted 
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with  the  fonner,  consequent  thereon ;  and  that  this 
action  on  the  temperature^  as  noticed,  converges  to  a 
main  focus  between  the  tropics,  where  its  effects  are 
necessarily  most  powerfid: — ^the  effect  in  approxi- 
mating the  temperature  of  the  poles  during  their 
short  summers,  with  that  of  the  lower  latitudes, 
which  arises  from  the  difference  in  the  length  of  the 
day,  or  consecutive  action  of  Ihe  sun  on  these  oppo- 
site regions,  will  be  made  manifest  by  the  following 
facts  and  admissions.  '^  In  no  part  of  the  worjd,** 
observes  a  modern  traveller,  "  are  the  opposite 
seasons  of  the  year  more  strikingly  contrasted,  and 
no  where  do  the  alterations  of  summer  and  winter 
present  in  every  point  of  view  a  more  sudden  and 
remarkable  change,  than  in  the  countries  beyond 
the  polar  circle."* — ^Again,  "  Dr.  Halley  has  proved 
that,  abstracting  from  the  intervention  of  fogs, 
mists,  and  mountains  of  ice,  the  hottest  weather 
might,  in  summer,  take  place  even  under  the  poles, 
the  duration  of  the  surCs  light  more  than  com- 
pensating for  the  obliquity  of  its  direction."  And 
Mr.  Kirwan  observes,  "  that  the  quickness  of  vege- 
tation in  the  higher  latitudes  proceeds  from  the 
duration  of  the  sun  above  the  horizon."f  Thus,  even 
perhaps,  without  suspecting  that  such  facts  could,  in 
the  most  distant  manner,  bear  application  in  esta- 

♦  See  "  De  Capell  Brook's  Winter  in  Lapland  and  Sweden. 
London.     1827." 
t  See  Rees*s  Cyclopaedia,  art.  Temperature  of  the  Atmosphere. 
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blishing  data  of  such  importance  to  astronomy,  as 
those  which  go  to  develope  the  means  employed  by 
natm«  in  equalizing  the  principle  of  their  tempera^ 
tore  throughout  the  several  planetary  members  of 
the  solar  system,  do  we  find  (from  the  surprise  it 
occasioned,)  one  of  the  few  whom  the  obstacles 
interposed,  both  by  distance  and  the  elements,  has 
not  prevented  from  visiting  those  boreal  solitudes ; 
thus,  I  say,  recording  the  wonderful  effects  on  tem«- 
perature  induced  by  the  circumstance  of  length  of 
expogition  to  the  solar  action,  even  on  the  polar 
skies :  while  others,  distinguished  for  the  profundity 
of  their  views,  though  labouring  under  the  delusive 
ideas  which  have  hitherto  prevailed  respecting  the 
nature  of  solar  heat,  simply  through  the  force  of  a 
conviction  derived  from  observation,  thus  forming 
just  conclusions  as  to  the  effects  on  temperature 
induced  by  this  principle.  Nor  is  this  admirable 
disposition  of  nature  alone  visible  in  the  opposite 
extremes  of  the  same  hemisphere  during  the  sum* 
mer  months,  but  it  equally  pervades  the  whole  of 
the  intermediate  regions  which  separate  them, — the 
length  of  the  day,  or  consecutive  action  of  the  sun 
being  gradually  increased  as  the  position  of  places 
from  the  circle  of  his  vertical  action  recedes :  thus, 
it  will  be  observed,  reversing  the  opposite  scales 
of  distance  and  length  of  exposition,  one  to  the 
other,  in  order  to  obtain,  as  nearly  as  possible,  an 
approximation  of  results  from  the  solar  action  on  its 
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teiliperature  throughout :  which  approximation  of 
results^  it  may  be  observed,  would  be  much  more 
perfect  in  the  intermediate  regions  alluded  to, 
were  it  not  that,  during  the  summej  months,  they 
are  the  chief  theatre  of  the  inverse  electric  action 
which  occurs  in  its  atmosphere ;  the  effect  of 
which,  on  the  temperature  of  the  latter,  as  already 
noticed,  is  directly  opposed  to  that  of  the  direct 
action  of  the  presiding  primary  electrical  force, 
whether  positive  or  negative,  at  the  time* 

These  facts  enable  us,  in  the  first  place,  to  per- 
ceive with  what  extreme  nicety  the  three  circum- 
stances ol  distance  from  the  sun^  magnitude,  and 
length  of  exposition  to  the  solar  action  consequent 
on  its  movement  of  rotation,  have  been  adapted  and 
balanced  to  each  other,  in  reference  to  the  earth,  in 
order  to  induce  its  existing  standard  of  temperature. 
For,  coupling  the  circumstances  of  its  distance 
and  magnitude,  with  that  of  its  length  of  expo- 
sition to  the  solar  action,  consequent  on  its  move- 
ment and  rotation, — ^if,  instead  of  twenty-four  hours, 
the  period  taken  to  effect  a  revolution  of  the  earth 
round  its  axis  were  extended,  even  by  so  much  as 
a  single  hour :  it  may  be  confidently  inferred,  firom 
the  effects  on  the  temperature  which,  in  the  higher 
latitudes,  as  noticed,  is  found  to  result  from  a  pro- 
longation of  the  solar  action,  that,  small  as  it  ap- 
pears, the  change  would  cause  such  an  augmenta- 
tion of  heat  in  the  atmosphere,  as  in  a  short  time 
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would  prove  destructive  of  animal  and  vegetable 
life  over  a  large  proportion  of  the  earth's  superficies. 

Were  the  application  of  these  facts,  however^ 
limited  to  the  sphere  we  inhabit^  the  better  half  of 
their  utility  in  reference  to  astronomical  science, 
would  thence  be  lost :  for,  as  it  is  justly  assumed, 
tbit  similar  principles  induce  and  govern  the  phe- 
nomena of  the  whole  of  the  heavenly  bodies ;  we  are 
thence  enabled  to  apply  these,  and  other  ascer- 
tained facts,  with  the  same  certainty,  in  explaining 
the  phenomena  of  the  other  planets,  as  in  those  of 
the  earth. 

Thus,  to  recapitulate  the  leading  circumstances 
supposed  by  the  present  theory  to  be  so  influential 
on  the  phenomena  of  the  heavenly  bodies,  in  order 
the  better  to  see  how  far  the  data  it  assumes  will 
bear  an  application  to  such  facts  as  we  are  in  pos- 
session of,  connected  at  once  with  them  and  with 
these  circumstances,  we  shall  observe  in  the  general 
disposition  of  the  planetary  bodies  in  the  ecliptic,  in 
reference  to  the  sun,  taking  into  account  the  in- 
fluence assumed  to  be  exercised  on  the  phenomena 
of  their  temperature,  &c.,  by  the  circumstances  of 
distance  and  magnitude,  similar  to  the  disposition 
noticed  in  the  application  of  the  solar  action  on  the 
atmosphere  and  superficies  of  the  opposite  regions 
of  the  same  hemisphere,  in  order  to  effect  an  ap- 
[M'oximation  of  their  temperature,  and  apparently 
the  better  to  attain  the  same  object ;  that  nature. 
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in  this  her  disposition  of  the  primary  planets,  has 
reversed  the  scales  of  distance  and  magnitude  one 
to  the  other,  compensating  by  the  latter  the  varia- 
tions in  the  former.  Thus  we  perceive  that  the 
magnitude  of  the  primary  planets  (including,  ne- 
cessarily, as  component  parts  as  regards  their  phe- 
nomena, the  satellites  attached  to  them,)  increases 
progressively  with  that  of  their  distance  from  the 
sun:  in  such  way,  that  these  bodies,  taken  as  a 
whole,  bear  some  resemblance  to  an  inverted  co?ie, 
horizontally  extended  on  the  plane  of  the  ecliptic, — 
the  aggregate  of  the  elements  on  cither  side,  in 
which  are  deposited  the  opposite  species  of  the 
three  primary  forces  of  the  solar  system,  whose 
agencies  are  assumed  to  be  the  springs  which  sus- 
tain and  animate  it ;  being,  as  if  mutually  to  coun- 
terpoise and  balance  each  other,  placed  at  its  opj 
site  extremes.  Commencing,  then,  our  examini 
tion  of  these  data,  with  a  comparison  as  to  the 
difference  or  assimilation  of  temperature,  which 
according  to  them  should  exist  in  the  earth  and 
moon, — the  circumstance  of  mean  distance  firora 
the  sun,  as  refers  to  these  bodies  being  the  same;  it 
only  remains  to  examine  tlie  relations  which  subsist 
between  the  circumstances  of  their  relative  magni- 
tude, and  length  of  exposition  to  the  solar  action. 
But  it  becomes  necessary  to  observe,  owing  to  a 
variety  of  influential  circumstances  on  planetary 
temperature,  of  which  we  are,  and  must  continue 


un- 
inavifl 


iMtrodMctary  ObserwaHoM.  83 

ignorant,  that  it  is  impossible  we  can,  with 
any  thing  bordering  on  strict  or  mathematical 
accuracy,  estimate  the  relative  effects  of  the 
action  of  the  primary  electrical  forces  on  the  tem- 
perature of  the  moon  and  other  more  distant  pla- 
nets, as  compared  with  their  action  on  that  of  the 
earth ;  and  consequently  that  we  must  be  content 
with  such  an  approach  to  this  desirable  degree 
of  accuracy,  as,  we  are  satisfied,  from  witness- 
ing their  effects  on  the  opposite  regions  of  the 
earth,  as  noticed,  should  result  from  the  degrees  of 
contrast  or  blending  in  the  fundamental  circum- 
stances alluded  to,  as  we  find  presented  by  the 
disposition,  movement,  and  relative  magnitude  of 
these  bodies.  Of  these  influential  circumstances,  of 
which  we  must  always  remain  in  ignorance,  may  be 
noticed,  the  degree  of  influence,  whether  positive  or 
negative,  which  the  action  of  the  earth  or  other 
primary  planet,  exercises  on  the  temperature  of  their 
satellites.  Fortunately,  however,  sufficient  remains 
whereby  to  demonstrate  the  general  accuracy  of 
the  position,  I  assume, — ^that  a  common  standard  of 
temperature  exists  throughout  the  planets.  Thus, 
in  the  reversal  of  the  opposite  scales  of  their  magni- 
tude, and  length  of  exposition  to  the  solar  action, 
observable  in  the  earth  and  moon,  do  we  not,  I 
would  ask,  find,  on  the  data  assumed,  proofs  of  a 
nature  so  unequivocal  that  the  same  standard  of 
temperature  exists  in  them  in  conunon,  that  it  were 
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bordering  on  scepticism  to  doubt  that  such  is 
really  the  ^  case  ?  The  difference  existing  in  the 
scale  of  their  magnitude^  being  compensated  for 
in  that  of  their  movement  of  rotation^  in  the  pro- 
portion, as  is  known,  of  one  to  twenty-nine  and  a 
fraction. 

From  thence,  if  we  extend  the  application  of  these 
data  to  the  more  distant  planets,  instead  of  being 
affected  thereby,  we  shall  in  the  phenomena  presented 
by  those  bodies,  find  additional  proofs  of  their  accu- 
racy. Thus,  the  diameter  of  Jupiter,  to  that  of  the 
earth,  being  as  II7  to  1;  and  its  distance  from  the 
sun  as  51  to  1 ;  the  length  of  its  day  is  only  about  t 
that  of  ours;  its  movement  of  rotation  being  per- 
formed in  9  hours,  55',  3T;  thus  the  excess  in  the 
scale  of  its  magnitude,  being  compensated  for  in 
that  of  its  exposition  to  the  solar  action ;  by  the  dif- 
ference in  the  rapidity  of  its  movemierit  of  rotation^ 
And  so  of  the  other  planets,  in  proportion  as  our 
knowledge  of  them  extends.  The  rotation  of  Saturn, 
being  proportionally  of  longer  duration  than  that  of 
Jupiter,  as  its  diameter  is  less :  so  admirable,  we 
perceive,  is  the  agency  of  the  primary  electrical 
&rces  in  the  production  of  planetary  temperature^ 
harmonized  and  adapted  to  the  attainment  of  equal 
results  throughout  these  bodies;  owing  to  the  cir- 
cumstance of  the  principle  or  source  of  their  move- 
ment of  rotation  being  ingrafted,  as  assumed,  on 
that  of  their  temperature,  in  such  way,  that  the  for- 
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mer  is  made  dependent  on  the  latter;  as  we  have 
noticed. 

Of  the  manner  in  which  the  action  of  the  opposite 
electrical  forces  in  sust^ing  the  temperature  of  the 
planets^  \»,  at  the  same  time,  made  instrmnental  in 
producing  their  movement  of  rotation,  as  assumed, 
with  other  circumstances  connected  with  these  sub- 
jects, it  becomes  necessary  to  offer  some  observationa 
at  present. 

Thu^  as  the  rotary  movement  o[  the  earth,  as  far 
as  our  astronomical  records  extend,  has  never  under- 
gone my  change* ;  it  follows,  that  the  principle  in 
which  it  has  its  source,  has  been  always  uniform  in 
its  action,  undergoing  neither  diminution  nor  ift- 
crease  by  use,  but  has  remained  invariaUy  and  per- 
maaently  the  same.  Consequently,  the  principle  of 
this  movement  should  (as  assumed  of  each  of  the 
three  primary  forces  in  another  part  of  these  obser- 
vations) be  equable  in  its  action^  and  permanetU  m 
its  nature.  Thence,  assuming  as  I  do,  that  plane* 
tary  temperature  is  induced  by  electrical  agency;  if 
the  mean  temperature  of  the  earth  and  other  planets 
were  subject  to  variation,  their  rotary  movement,  it 
may  be  objected,  could  not  be  connected  with  this- 
principle.  But  on  the  other  hand,  if  the  mean  tem- 
perature of  the  earth  (as  being  the  only  one  of  these 

"La  dar^ du  jour ii*a  point chang^  d*im  centiime  deseconde 
cent^male,  depuis  le  ti^le  des  Ptolem^et.*'  Mkmique  Cdlalep 
liTie  xvi.) 
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bodies  to  which,  in  the  present  case,  we  can  re- 
fer for  certain  data,)  undergoes  no  variation  that 
could  affect  its  movement  of  rotation  ;  but  is,  as  re- 
lates to  the  latter,  always  the  same;  then,  it  will  be 
admitted,  a  material  point,  as  refers  to  the  assump- 
tion that  electrical  agency  is,  at  once,  connected  with 
the  rotation,  as  temperature  of  the  planets  will  be 
established. 

That  the  mean  temperature  of  the  earth,  as  refers 
to  the  phenomenon  of  its  movement  of  rotation  is 
always  the  same,  notwithstanding  the  continual  va- 
riation which  occurs  in  the  temperature  of  its  loca- 
tions, will  become  apparent,  when  we  consider  that 
the  diurnal  changes  of  temperature  which  take 
place  in  particular  locations,  are  effects  induced  hy  , 
the  changes  which  occur  in  the  position  of  the  J 
sun  in  reference  to  these  locations,  consequent  on 
the  diurnal  movement  of  the  earth  round  its  axis; 
and,  as  similar  changes  of  temperature  take  place 
along  the  superficies  of  the  earth  throughout  the 
same  circle  of  latitude  in  each  of  its  diurnal  revo- 
lutions, that  thence  there  occurs  no  variation 
in  the  mean  diurnal  temperature  of  these  cir- 
cles ;  but  that,  for  the  day,  it  is  always  the 
same.  Again,  during  the  annual  revolutions  of 
the  earth  round  the  sun — at  the  periods  of  the 
opposite  extremes  of  annual  temperature,  what- 
ever in  the  degree  of  the  latter  is  acquired  or  lost  by 
either  hemisphere,  is  compensated  for  in  the  opposite. 
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in  such  way,  that  taken  as  a  whole,  no  variation 
can  be  said  to  occur  in  the  mean  temperature  of 
the  earth  at  these  periods :  and,  it  may  be  fur- 
ther observed,  that  what  appears  to  be  lost  in  the 
temperature  of  both  hemispheres  at  the  periods .  of 
the  equinoxes,  is  compensated  for  by  the  greater 
extension  of  its  range  on  both,  which  occurs  at  these 
periods.  Thus,  with  the  exception  of  the  influence, 
assumed  to  be  exercised  by  comets,  and  by  the 
primary  planets  on  the  mean  temperature  of  their 
seasons,  at  particular  periods,  as  already  noticed ;  the 
mean  temperature  of  these  bodies,  assuming  the 
analogy  to  hold  good  throughout,  may  be  con- 
sidered as  always  the  same. 

And  if,  as  assumed,  that  the  transit  of  comets, 
as  the  relative  position  of  the  primary  planets  at 
certain  periods  exercise  an  influence  such  as  to 
cause  deviations  to  occur  in  the  standard  mean  tem- 
perature of  each  other,  it  will  be  observed  that 
such  deviations  are  at  most  but  inconsiderable, 
though  so  influential  in  their  effects;  and  of  tempo- 
rary duration ;  and  that  the  scale  of  the  action  of 
these  bodies  on  the  temperatiu'e  of  each  other,  si- 
milar to  that  of  the  lunar  action  on  the  atmosphere, 
is  80  contrived,  that  what  they  may  detract  from 
the  mean  temperature  of  each  other  by  their  ne- 
gative action,  while  in  certain  positions,  is  shortly 
compensated  for  by  the  change  which  takes  place 

from  that  to  their  positive  action ;    when,  by  the 
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operation  of  their  elliptical  movements,  they  are 
placed  under  opposite  circumstances,  as  refers  to 
the  action  of  the  primary  electrical  forces  on  their 
temperature.  Hence  when  we  take  into  account 
the  effect  of  an  impulse  once  given  to  the  movement 
of  masses  so  enormous  as  those  of  the  planets,  sus- 
pended as  they  are  in  a  medium  so  attenuated  as 
that  of  the  universal  ether,  or  atmosphere,  which 
it  is  assumed  connects  the  different  parts  of  the 
solar  system ;  and  consequently,  so  perfectly  free  to 
obey  the  influence  of  such  impulse :  were  the  latter 
even  totally  withdrawn,  we  can  easily  conoeive,  as 
has  been  observed  of  the  tides,  that  its  effect  would 
continue  in  operation  long  after  the  period  of  its 
suspension,  as  though  it  had  not  occurred.  From 
all  which,  I  say,  we  are  justified  in  assuming,  that 
the  deviations  in  the  mean  'temperature  of  the  pla- 
nets alluded  to,  cannot  be  considered  as  of  a  nature 
to  induce  the  slightest  variation  to  occur  in  the 
movement  of  rotation  of  these  bodies. 

It  next  becomes  necessary  to  ex;^mine  into  the 
nature  and  manner  of  the  action  of  the  opposite 
primary  electrical  forces  on  the  atmosphere  and  sit- 
perficies  of  the  earthy  in  order  to  see  if  we  cannot 
discover  therein,  such  other  unequivocal  evidence 
of  these  forces  being,  as  assumed,  the  agents  of  its 
movement  of  rotation,  as  should  be  ever  found  to 
subsist  between  cause  and  effect. 

It  has  been  already  observed  that  the  opposite 
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species  of  the  primary  electrical  force,  siinilar  to 
those  of  magnetism,  in  their  local  agency  on  the 
hearenly  bodies,  have  a  direction  peculiar  to  them- 
selves, f  •  e.  east  and  west,  or  nearly  at  right  angles, 
with  their  magnetic  meridians,  aiid  plane  of  the  ec- 
liptic ;  and,  consequenUy ,  is  exactly  the  direction  that 
it  is  necessary  to  give  to  the  action  of  forces  designed 
for  imparting  to  those  bodies  their  movement  of 
rotaticxL  It  has  also  been  observed  that  in  the 
local  action  of  these  opposite  speciea  of  the  primary 
electrical  force  on  the  sun  and  planets,  they  con- 
verge ^  to  main  foci,  where  their  agency  b  most 
powerful ;  and  that  the  position  of  the  main  foci  of 
the  positive  electric  action  of  the  sun  on  the  planets, 
is  always  on  the  points  of  the  circles  described  by 
their  movement  of  rotation  where  the  maxunom  de- 
gree of  solar  heat  on  their  superficies  subsbts  at 
the  time;  and  consequently,  is  always  on  the  lines 
at  their  centres  where  the  vertical  action  of  the  sun 
divides  their  opposite  hemispheres ;  being  precisely 
on  the  part  of  their  superficies  where  the  application 
of  a  force  designed  to  impart  to  them  their  move- 
ment of  rotation  would  be  employed  with  the 
greatest  ^ect.  It  remains  to  be  added,  that  the 
primary  electrical  forces  possess  still  another  pecu- 
liarity hardly  less  essential  than  those  enumerated 
as  agents  in  the  phenomena  of  the  rotation  of  the 
planets,  m.  obliquity  qf  action.  The  better  to  un- 
derstand this,  it  is  necessary  to  observe,  that  the 
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action  of  these  forces  being  always  as  the  times  ; 
and  the  times  of  their  action  on  planetary  tempera- 
ture being  greatest  at  the  periods  of  the  solstices ; 
if  their  action  were  direct,  the  higliest,  as  the  lowest 
degrees  of  annual  temperature  would,  necessarily, 
occur  at  these  opposite  periods  of  the  year.  As, 
however,  this  is  not  the  case,  but  that  the  periods  of 
the  opposite  extreme  degrees  of  annual  temperature 
always  occur  subsequent  to  the  solstices ;  this  cir- 
cumstance shows,  that  the  action  of  these  forces,  in 
the  production  of  their  maximum  effect  on  the  tem- 
perature, is  not  direct,  but  oblique  in  its  direction. 
The  same  law  in  the  action  of  these  forces  being 
equally  observable  in  the  diurnal,  as  in  the  annual 
circle  of  their  movement ;  neither  the  highest  nor 
lowest  degrees  of  diurnal  temperature  occurring  at 
noon  or  midnight,  but  at  stated  intervals  subsequent 
to  these  periods, — the  highest  temperature  of  the 
day,  as  is  well  known,  usually  occurring  about  two 
in  the  afternoon.  Thus,  did  the  action  of  the  main 
solar  foci  on  the  superficies  of  the  planets,  together 
with  inducing  the  liighest  diurnal  degrees  of  their 
temperature,  originate  in  the  regions  of  their  at- 
mospheres respectively  where  they  form  a  propeliing 
force,  whose  action  of  propulsion,  as  of  temperature, 
came  directly  in  contact  with  the  same  parts  of 
their  superfices, — the  angle,  in  reference  to  the  re- 
lative position  of  the  sun  and  part  of  their  super- 
ficies, at  which  this  the  maximum  degree  of  such 
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impelling  force  were  applied,  is,  it  will  be  observed, 
exactly  that  where  its  application  on  their  tnove^ 
went  of  rotation  would  be  most  efficacious.  Thus, 
to  recapitulate, — reasoning  from  analogy,  whether 
considered  for  the  equable  nature  of  their  action,  its 
direction  in  reference  to  that  of  the  axes  of  these 
bodies, — the  local  position  of  the  circles  diunially 
traversed  by  the  positive  electrical  foci  of  the  sun 
round  these  bodies,  or  the  angle  at  which  the  latter 
are  applied;  it  were  impossible  to  discover  any 
other  principles  so  admirably  adapted  in  all  res- 
pects for  originating  the  rotation  of  the  planets,  as 
are  those  of  the  primary  electrical  forces  in  their 
local  action  on  the  superficies  of  these  bodies. 

As,  however,  other  proofs  are  necessary  in  order  to 
establish  the  fact,  that  the  rotation  of  the  planets  is 
an  effect  of  electrical  agency,  it  only  remains  to  see 
if  such  are  not  supplied  by  the  opposite  effects  on 
the  volume  of  the  atmosphere,  particularly  in  its 
inferior  region,  and  the  currents  in  the  latter  thence 
induced,  consequent  on  the  alternate  action  of  the 
opposite  primary  electrical  forces  on  it,  in  the  diur- 
nal circle  of  their  movement ;  it  being  to  these 
currents,  and  the  opposite  direction,  and  force  of 
their  action  on  the  superficies  of  the  planets,  par- 
ticularly on  the  opposite  parts  of  the  circles  tra- 
versed diurnally  by  the  main  foci  of  the  sun,  to 
which,  it  is  assumed,  the  action  of  these  forces  is 
made  instrumental  in  effecting  this  movement. 
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And  here  we  have  to  regret  that  the  doctrine  of 
the  winds   or  currents  of  the  atmosphere^  is  not 
better  known ;  for  if  it  were,  any  uncertainty  that 
might  remain  as  to  the  source  of  the  rotation  of  the 
planets,  would,  I  have  no  doubt,  be  immediately 
dissipated,  by  a  knowledge  of  the  source  of  the 
trade-winds  of  the  tropics,  intimately  connected,  as 
I  esteem  them  to  be,  with  the  rotary  movement  of 
the  earth,  and  whose  remote  source,  as  assumed,  is 
to  be  found  in  the  opposite  effects  on  the  volume  of 
the  atmosphere  of  its  opposite,  or  summer  and  winter 
hemispheres,  consequent  on  the  dominant  action  on 
each  of  the  presiding  primary  electrical  force  at  the 
time.     For,  as  these  currents  in  the  lower  latitudes 
of  the  opposite  hemispheres  move  in  nearly  opposite 
directions  one  to  the  other ;  which  directions  they 
change  regularly  at  stated  intervals,  the  inferior  of 
these  currents  is  assumed  to  be  that  which  blows  oh 
the  winter  side  of  the  equator,  and  to  be  simply  an 
effect  of  the  re-action  on  the  atmosphere  consequent 
on  the  movement  of  the  main  current  on  its  opposite 
or  summer  side ;  just  as  we  see  eddies  or  counter  cur- 
rents in  the  sides  of  streams,  induced  by  the  rapidity 
of  the  main  currents  at  their  centres.     Thus  the 
main  current  of  the  trade-winds  is  assumed  to  be 
that  which  blows  on  the  summer  side  of  the  equator y 
and  to  have  its  source  in  the  condensation  of  the 
volume  of  the  inferior  region  of  the  atmosphere  in 
its  lower  latitudes,  consequent  on  the  existing  pre- 
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ponderance  of  the  positive  electric  action  of  the  sun 
over  die  negative  of  the  earth  thereon^  at  the  time ; 
and  thus  brought  to  a  point  by  the  main  focus  of 
the  former  or  solar  action,  on  the  circle  diumally 
trayersed  by  it. 

It  is,  as  is  well  known,  the  vulgar  idea,  that  the 
solar  action  in  raising  the  temperature  of  the  atmos- 
phere rar^£ij  as  that  cold  condenses  its  volume  (an 
error^  it  may  be  observed,  naturally  of  twin  birth 
with  that  which  assumes  solar  heat  to  have  its 
source  in  the  principle  of  combustion,)  the  opposite 
of  which,  as  I  hope  to  establish  in  a  manner  the 
most  conclusive,  being  the  case;  the  solar  action, 
on  the  contrary,  in  raising  the  temperature  of  the 
atmosphere,  condensing,  as  the  negative  action  of 
earth  in  lowering  it,  rarefies  the  volume  of  the  air. 
Of  this,  did  none  other  exist,  the  &ct  of  the  warmest 
region  of  the  air  being  that  which  lies  next  the 
earth's  surfEice,  as  the  coldest,  that  which  in  the 
scale  of  its  ascent,  is  most  distant  therefrom,  were 
sufficient  to  prove ;  it  being  the  same  as  if  one  said 
that  water  was  lighter  than  oil,  because  the  latter 
floated  on  the  surface  of  the  former,  as  to  say  that 
the  cold  air  of  the  superior  region  of  the  atmosphere 
was  heavier  than  the  warm  air  beneath,  on  which  it 
floats.  But,  (as  much  depends  on  this  question,)  in 
addition  to  the  above  incontrovertible  proof,  it  may 
be  observed,  that  the  general  direction  of  the  cur- 
rents of  the  atmosphere  in  the  higher  latitudes  of 
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both  hemispheres  in  spring,  from  what  they  are  in 
autmnn,  sufficiently  testify  to  the  fact,  that  the  in- 
creasing force  of  the  solar  action  in  the  former  season, 
by  ^he  current  which  then  sets  in  from  the  pole  in 
the  direction  of  the  equator  condenses,  as  the  de- 
creasing force  of  this  action  in  the  latter,  from  the 
opposite  current  which  then  sets  in  from  the  equator 
to  the  pole,  has  the  effect  of  rarefying  the  volume  of 
the  air.  In  addition  to  these  proofs  may  be  like- 
wise noticed,  the  phenomena  of  the  sea  and  land 
breezes  of  the  torrid  %one.  Thus,  in  consequence  of 
the  superior  reflective  action  of  land  surface,  to  that 
of  water,  by  day,  in  responding  to  the  positive  ac- 
tion of  the  sun ;  and  the  difference  in  the  degree  of 
condensation  in  the  inferior  region  of  the  atmosphere 
of  the  former,  to  that  of  the  latter,  consequent  on  the 
superior  rise  of  its  diurnal  temperature,  thence 
induced,  a  sea-breeze,  in  the  regions  alluded  to,  as  is 
known,  sets  in  on  the  land,  with  the  increasing  force 
of  the  solar  action,  or  about  ten  in  the  forenoon: 
which,  with  the  latter,  goes  on  increasing  in  force 
till  the  diurnal  action  of  the  sun  has  passed  its  max- 
imum degree,  or  about  three  in  the  afternoon ;  when, 
with  the  decline  of  the  solar  action,  the  force  of  the 
sea-breeze  subsides,  till,  at  sunset,  it  totally  ceases. 
Shortly  after  which,  for  the  same  reason,  owing  to 
the  superior  reflection  of  the  negative  action  by  the 
land  surface,  to  that  of  water,  in  lowering  the  temr 
perature  (^  the  atmosphere  by  night.    Shortly  after 
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the  sun  has  disappeared,  this  the  negative  action  of 
the  earth  on  its  atmosphere,  and  the  greater  rare- 
fieurtion  of  its  volume  over  that  which  at  the  same 
time  takes  place  in  the  atmosphere  of  the  sea,  thence 
induced;  is  the  cause  that  a  counter-current,  or 
hreeze  from  the  land  to  the  sea,  regularly  succeeds, 
hy  night,  in  those  regions,  the  sea-breeze  by  day. 
Thus,  together  with  explaining  the  source  of  these 
refreshing  winds,  proving  in  such  quick  succession, 
the  opposite  effects  of  the  positive  and  negative 
action  of  the  primary  electrical  forces  in  condensing, 
and  in  rarefying  the  volume  of  the  air. 

Now,  as  the  condensation  of  the  volume  of  the 
air  must  have  the  effect  of  increasing,  as  its  rare- 
faction of  lessening  the  amount  of  its  specific  gra- 
vity, and  with  the  latter  of  its  relative  pressure  on 
the  surface  of  the  earth :  assuming,  for  the  reasons 
assigned,  that  the  solar  action  diiirnally,  in  raising 
the  temperature  of  the  atmosphere,  by  the  increase 
of  pressure  on  the  part  where  it  occurs,  thence 
induced,  imparts  an  impulse  to  the  mass  of  the 
earth,  on  the  side,  as  in  the  direction  of  its  appli- 
cation. And,  on  the  contrary,  that  as  the  negative 
action  of  the  earth  by  night,  in  lowering  the  tem- 
perature of  the  air,  and  by  the  rarefaction  of  its 
volume  consequent  thereon,  lessens  the  pressure  of 
the  atmosphere  on  its  superfices,  throughout  the 
extent  of  this  action ; — these  facts,  I  say,  once  esta- 
blished, all  doubt  as  to  the  principles  in  which  the 
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rotation  of  the  earth,  and  other  planets,  have  their 
source,  immediately  disappears  :  as  by  means  of  the 
opposite  effects  of  the  action  of  the  opposite  primary 
electrical  forces,  ia^  the  diurnal  circle  of  their  move- 
ment on  the  opposite  sections  into  which  this  their 
diurnal  action  divides  the  atmospheres  of  these  bo- 
dies, over  an  extent  of  their  eastern  and  western 
hemispheres,  stretching,  it  may  be  said,  from  pole 
to  pole;  we  are  led  to  perceive,  not  only  such  an 
application  of  forces  as  is  adequate  to  the  production 
of  such  a  movement ;  but  the  admirable  simplicity 
of  the  principles  by  which  they  are  made  to  act, 
in  order  to  their  producing  the  contemplated  effect; 
and  how  it  is,  as  assumed,  that  nature,  in  her  dis- 
position, has  contrived  that  the  phenomena  of  the 
rotation  of  the  planets  is  made  dependent  on  that 
of  their  temperature. 

Now,  however  correct  the  present  theory  of  the 
rotation  of  the  planets  may  be,  as  one  objection  (the 
only  serious  one,  as  far  as  I  am  aware  of,)  may  be 
opposed  to  it— -viz*  that  in  the  tropical  regions  of 
the  earth,  where  the  positive  action  of  the  sun  in 
inducing  this  movement  is  assumed  to  be  most  in- 
fluential ;  and  where,  likewise,  the  changes  in  the 
weight  of  the  atmosphere,  as  indicated  by  the  baro- 
meter, are  observed  to  be  less  considerable  than  in 
the  higher  latitudes, — that  the  mercury  in  this  in- 
strument, by  day,  instead  of  rising,  '^  subsides,  usu- 
ally, about  half  an  inch,   and  rises  again  to  its 
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former  height  in  the  night*  ;*"  vrhen,  as  would  seem, 
the  contrary  of  this  should  be  the  case,  it  becomes 
necessary  to  offer  some  observations  explanatory  of 
the  causes  in  which  these  circumstances  have  their 
source*  To  do  away,  at  once,  with  this  objection, 
it  is  only  necessary  to  point  out  the  fact,  that  the 
most  violent  impulsions  of  the  atmosphere  on  the 
furfiEu^  of  the  earth,  such  as  those  induced  by  hur- 
ricanes, &c.  even  at  the  moment  when  their  action  on 
the  sea  has  the  effect  of  raislhg  its  waters  to  the  clouds, 
—instead  of  raising  the  mercury  in  the  barometer, 
have,  as  is  well  known,  quite  a  contrary  effect: 
it  being  at  such  periods  that  the  mercury  in  the 
harvMneter  sinks  the  lowest.  From  this  circumstance, 
I  say,  we  are  led  to  perceive  that  the  most  violent 
impulnons  may  be  given  by  the  atmosphere  to  the 
surfisoe  of  the  earth,  without  any  corresponding  rise 
in  the  mercury  of  the  barometer  indicating  the  cir* 
cumstance;  but,  on  the  contrary,  as  noticed,  that 
their  presence  is  productive  of  an  opposite  move- 
ment in  it.  And  consequently,  that  the  changes  of 
the  barometer  must  be  traced  to  other  sources  than 
those  seemingly  apparent  onesy  to  which  they  are, 
and  have  always  been  ascribed.  But  as  an  article 
on  the  variations  of  the  barometer  will  be  found  in 
another  part  of  this  work,  it  is  sufficient  for  our 
present  purpose  to  point  out  the  fact  alluded  to,  to 

*  See  1tees*t  Cyclopfledia.    Art  Weight  of  the  AtmotpKert. 
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show  that  the  objection  noticed  can  have  no  weight 
as  refers  to  the  question  at  issue :  and  further^  that 
the  fall  in  the  mercury  of  the  barometer  by  day,  in 
the  tropical  regions  alluded  to,  is,  in  part,  induced 
by  the  same  cause  as  that  which  occurs  during 
storms,  viz.  the  obliquity  of  the  current  in  the 
atmosphere,  originated  by  the  positive  electrical 
action  of  the  sun,  as  contrasted  with  the  vertical 
direction  of  the  action  of  gravity ;  and  to  the  dimu-» 
nition  in  the  effect  of  the  latter  on  the  body  of  the 
atmosphere,  consequent  on  this  electric  current 
crossing  and  coming  into  collision  with  its  direct 
action  thereon. 

It  may  be  further  noticed, — as  corroborative  of 
the  assumption  that  the  rotation  of  the  planets  in 
common,  has  its  source  in  the  operation  of  the  same 
principles, — that  the  direction  of  this  movement, 
both  in  the  primary  and  secondary  class  of  these 
bodies,  is  the  same,  viz.  from  west  to  east.  It  is 
true,  some  uncertainty  exists  on  this  head  in  refer- 
ence to  the  satellites  of  the  planet  Herschel;  but  it 
will  not  be  considered  wonderfiil,  from  the  compa- 
rative smallness  of  their  masses,  and  the  immense 
distance,  if,  with  the  aid  of  our  best  glasses,  that 
the  direction  of  their  movement  of  rotation  cannot 
be  determined  with  accuracy.  Should,  however, 
such  a  desirable  degree  of  perfection  in  astronomical 
instruments  be  at  any  time  attained,  as  to  be  able 
with  certainty  to  detenpine  this  point,  I  entertain 
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no  doubt  but  the  rotation  of  those  bodies  will  be 
found  conformable  in  its  direction  with  that  of  the 
other  planets. 

Pursuing  our  investigation  of  the  leading  pla- 
netary phenomena  which  electricity, — hy  far  the  most 
fertile  of  the  primary /or ces  in  their  production,  is 
assumed  to  originate ;  besides  the  beautifiil  pheno- 
mena of  light,  by  which  the  great  parent.  Nature,  as 
with  a  transparent  reil,  has  enveloped  her  wondrous 
creations ;  its  twin  oi&pring  temperature,  by  which 
she  imparts  genial  warmth  and  fecundity  to  her 
animal  and  vegetable  kingdoms  established  in  these 
bodies,  together  with  the  movement  of  their  rotOr 
tiom,  by  whose  measure  those  phenomena  are  tem- 
pered and  adjusted  in  each.  She  has  still  contrived 
to  ingraft  another  phenomenon  on  the  action  of  this 
force,  scarcely  less  extensive  in  its  range  and  utility 
in  the  internal  economy  of  the  earth,  and  by  analogy, 
of  the  other  planets,  than  are  those  of  light  and 
heat,  viz.  the  tides  iff  the  ocean.  Much  of  whose 
utility,  it  may  be  observed,  owing  to  our  ignorance 
of  the  extent  of  the  agency  they  exercise,  whether 
on  the  waters  of  the  sea,  or  on  the  superincumbent 
atmosphere,  we  are  probably  unacquainted  with. 

From  the  time  of  Sir  Isaac  Newton  to  the  present, 
the  source  of  the  tides,  as  is  known,  has  been  as- 
cribed to  the  action  of  gravity.  And  this  part  of 
the  Newtonian  theory  of  astronomy,  together  with 
the  rest  of  its  fundamental  assumptions,  might  pro- 
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bably  go  down  undisturbed  to  future  generations^ 
were  it  not  for  the  accidental  discovery  that  an 
analogy  exists  between  the  lunar  action  on  the  tides 
and  temperature  of  the  atmosphere,  made  some 
years  back  by  the  author ;  and  to  which  circum- 
stance^ accidental  as  it  was^  should  science  be  a 
gainer  by  his  industry,  the  present  work  may  be 
^aid  to  owe  its  origin.  For  having,  after  long 
observation,  satisfied  himself  of  the  fact,  that  such 
analogy  existed ;  from  the  impossibility  that  attrac- 
tion could  have  any  thing  to  do  with  the  circum- 
stance, and  that  it  became  necessary  to  trace  it  to 
some  other  source;  after  a  thousand  fruitless  efforts, 
and  erroneous  conjectures, — ^he  at  length  found 
himself  obliged  to  seek  for  its  solution  in  tle<^ricdl 
agency ;  of  the  existence  of  which,  but  a  short 
time  before,  he  admits  himself  to  have  been  an 
unbeliever.  And,  as  every  succeeding  day's  obser* 
vation  only  served  the  more  to  satisfy  him  as  to  the 
correctness  of  this  view,  and  that  electricity  was  a 
principle,  whose  range  in  nature  was  equally  exten- 
sive as  the  planetary  system  we  inhabit,  and  multi- 
farious in  its  agency  on  the  heavenly  bodies ;  which, 
it  may  be  added,  subsequent  experiments,  alluded 
to  elsewhere,  have  demonstrated : — by  patient  ob- 
servation and  perseverance,  the  elements  of  the 
theory  of  the  three  primary  forces,  here  presented 
to  the  public,  were  gradually  moulded  into  the 
form  they  at  present  assume. 
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Thus,  to  the  same  impuUion  by  which  the  main 
forces  of  the  positive  electrical  action  of  the  sun  on  the 
superfices  of  the  earth,  imparts  to  it  its  movement  of 
rotation, — varying  continually  in  its  degree,  with  the 
variations  in  the  force  of  the  positive  electric  action  of 
the  moony— /A^  phenomena  of  the  tides  are  assumed 
to  owe  their  source*.  For  this  impulsion  being 
communicated  to  the  waters  of  the  ocean  along  the 
Kne  diumally  traversed  by  the  main  focus  of  the 
solar  action  between  the  tropics,  is,  it  will  be  ob- 
served, exactly  where  its  agency  over  the  extent  of 
their  superfices  in  both  hemispheres  would  be  pro- 
ductive of  the  greatest  effect  It  may  be  further 
remarked,  that  as  the  inverse  electric  action,  or  for- 
mation of  rain  in  the  atmosphere,  which  alone  could 
obstmct  the  action  induced  by  the  main  focus  of  the 
sun  on  the  superficies  of  the  earth,  otdy  occurs  tvithm 
a  certain  range  ^  temperature  ;  and  consequently 
in  the  higher,  as  in  the  lower  latitudes,  only  during 
the  periods  ^  transition  which  separate  the  main 
annual   action  of  the   opposite  primary  electrical 

*  To  show  that  aimoiphmc  preuure  is  a  ibrce  wbicb,  applM 
ta  die  manner  described*  is  etery  way  adequate  to  effect  the  nv 
tatioa  of  the  eaith,  aod  the  phenomena  of  the  tides*  it  is  only 
necessary  to  cite  the  computation  of  Mr.  Cote*s ;  which  makes 
the  collective  weight  of  the  atmosphere  which  presses  on  the 
smfice  of  the  earth,  to  be  equal  to  the  pressure  of  a  globe  of  lead 
near  ^  miles  in  diameter.-- See  Rees*s  Cyclopsediai  art  Atroos* 
phere. 
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forces  in  those  opposite  regions  :— thence,  I  say,  the 
impulsion,  whether  to  the  tides  or  surface  of  the 
earth,  imparted  by  the  main  focus  of  the  solar  action, 
is  always  unjform  from  the  circumstance  of  its  being 
never,  for  an  instant,  obstructed  on  the  circle  it  tra^ 
verses.  And  as  the  length  of  the  day  between  the 
tropics  undergoes  no  variation ;  and  that  the  ac- 
tion of  impulsion  thus  given  diurnally  to  the  waters 
of  the  ocean  is  always  of  six  hours  in  its  pro- 
gression, as  in  its  decline,  and  consequently  of 
twelve  hours  duration ;  and  that  the  interval  of  its 
suspension  during  the  night,  is  of  exactly  the  same 
length  of  time  ; — thence  each  diurnal  impulsion  i$ 
simply  by  rebound,  productive  of  a  second  tide 
during  the  night  (for  it  has  been  justly  observed, 
that  ^^  though  the  action  of  the  sun  and  moon  on 
their  movement  were  to  cease,  yet  the  tides  would 
continue  to  have  their  course  for  some  time*.") 
And  consequently  owing  to  the  equcU  division  of 
the  time  taken  by  the  rotation  of  the  earth,  be- 
tween the  diurnal  and  nocturnal  tides,  no  variation 
in  the  movement  of  these  extended  waves,  thus  ori- 
ginated, occurs,  or  can  occur.  And  thus,  in  the 
language  of  Mr.  Pope,  we  may  perceive  anew,  that 
*'  Nature  well  known,  no  prodigies  remain,"  as  ap- 
plied to  the  subject  of  the  tides; — a  subject  which 
La  Place  confesses  he  finds  more  beset  with  diffi- 

♦  See  Rees*s  Cyclopsedia.     Art.  Tides. 
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than  any  other  connected  with  astronomy : — 
as  with  reason  he  might,  in  attempting  to  account 
for  them  on  the  principle  of  attrmiion.  But  whose 
true  source  once  known,  these  difficulties  exist  no 
kmger ;  for,  as  refers  to  them,  nature  will  not  be 
observed  to  make  an  exception  to  her  general  rule  ; 
but,  to  use  the  words  of  Sir  I.  Newton,  ''  be  found 
confennable  to  herself,  and  very  simple,**  in  their 
production.  Thus,  assuming  the  force  of  propul- 
sion exercised  by  the  main  focus  of  the  solar  action 
in  tfa«  atmosphere  on  the  waters  of  the  ocean,  to  be 
the  primary  principle  in  which  the  tides  have  their 
sooroe;  it  follows  that  though  the  hmar  action  were 
totally  to  cease,  these  phenomena  would,  notwith- 
standing, continue  their  course  as  before,  though 
not  subject  to  the  same  changes,  or,  perhaps,  to 
the  same  extent  in  the  scale  of  their  ascent  and  de- 

• 

scent,  as  at  present.  And,  as  the  oscillations  of  the 
tides  appear  to  depend  on  precisely  the  same  prin- 
dples  as  those  of  the  pendulum ;  and,  consequently, 
that  some  interval  of  time  must  elapse  between  the 
expiration  of  the  propelling  force,  and  the  com- 
mencement of  the  operation  of  its  opposite,  gravity ^ 
in  inducing  their  movement  of  rebound  or  descent ; 
and  vice  versd.  Taking  into  account  the  extension, 
north  and  south  from  the  tropics,  of  the  body  of 
water  acted  on,  and  that  the  period  of  time  taken 
alternately  in  communicating  the  opposite  impul- 

aoDs  to  this  body  which  sustain  the  movement  of 

1 
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its  tide8>  is  one  of  six  hours'  durati&n,  it  can  hardly 
appeaFi  under  these  circumstances,  that  less  than 
twehe  minutes  could  elapse  in  the  intervtds  of  sus- 
pension which  must  occur  between  the  <^ration 
of  these  c^posite  forces  on  the  body  of  the  oceans—- 
the  period  of  the  flux  and  reflia  oi  the  tides,  being, 
as  is  known,  twelve  hours,  twenty-^our  minutes,  i.  e. 
the  flux  six  hours,  with  an  interval  of  twehe  mp- 
nutes  betweai  its  termination  and  the  coimneoce* 
ment  of  the  reflux,  and  nice  versd.  And  thus  it 
would  appew  as  among  those  beautiful  coincidences 
60  happily  iatroduqed  into,  and  observable  in  the 
dispositions  of  Nature,  that  the  lunar  day  should 
exceed  the  solar,  and  with  the  latter  the  actual 
period  of  the  diurnal  solar  action  on  the  waters  of 
the  ocean,  by  just  so  much  as  to  allow  of  those  in- 
dispensable intervab  of  suspension  between  the 
action  and  redaction  of  the  tides,  in  such  way,  n 
always  to  circumscribe  and  limit  their  revolutions 
by  those  of  the  moon,  whose  influence  on  the  8<^sr 
action,  as  refers  to  their  variations,  is  such,  that  it 
may  be  denominated  the  balance  wheel,  by  whose 
control  their  revolutions  are  eternally  adjusted  and 
harmonized. 

From  these  observations  it  will  be  seen,  that  the 
phenomena  of  the  tides  being  involved  in  thos»  rf 
the  atmosphere,  before  the  sources  of  the  latter 
were  known,  it  was  impossible  to  arrive  at  a  correct 
knowledge  of  the  former ;  it  being  one  of  the  im*- 
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portant  discor^es  l>roaght  to  liglit  by  that  tut  the 
tarae  theorj  of  the  atmosphere. 

Thus  the  fatrm  of  unmeanmg  jargom,  toiK^htng 
the  Tariations  itssumed  to  arise  froM  th6  oblHsions  of 
the  solar,  kmor,  atmospheric,  amd  imortsdiUks; 
and  the  rest  of  the  tong  list  of  naijlniierf  tnroiigfat  flU 
to  snstam  the  Newtonian  theory  of  these  phene^ 
mena^  will  be  made  apparent ;  notwithstanding  llie 
i^ij^cation  of  all  which^  and  eaHkig  in  the  aid  ^ 
La  Flaee,  La  Ormtge,  Dm  Buat,  ^c.  and  Mrrtaring 
his  principles  of  explanation  infto  erety  poasibl6 
Aape  and  in^»on,  a  writer  in  ^le  Qi^ARTBtLY^  vk 
treating  iff  the  interval  that  elapses  between  ^le 
time  of  new  nndJiM  moon,  and  the  periods  at 
wUdi  the  f^fghest  tides  oecnr  on  certain  coasts,  is 
fereed  to  admit  ^'  that  he  is  unacquainted  with  amf 
method  of  obtaining  a  perfectly  correct  eotatvom  ^ 
the  problem  ;*  and  ^^  that  the  difficulties  attend* 
ing  this  investigtiHon  appear  to  be  almost  in* 
superaWe."* 

Now,  it  will  be  observed,  as  corroboratiw  of  the 
{^esent  theory  of  the  tides,  that  the  intervals  here 
fldluded  to,  and  which  the  writer  candidly  admits  his 
mMSkbf  to  account  for,  should,  aecordtng  to  it, 
ooem^,  owing  to  the  obUquky  dt  the  mam  action 

*  Ste  an  Article  ia  the  Q^arierly  Reritw^  LoDdoD,  181  \$  fol.  ▼!• 
00  the  New  Theory  of  the  Tides,  by  Ross  Cuthbert,  Esq.  founded 
on  the  supposed  expansion  of  the  sea»  occasioned  by  the  daily 
^'^kraiidBs  oiiiie  icMtar  iieaf  • 
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of  the  primary  electrical  forces,  whether  (as  ob- 
seryed,)  in  the  diurnal,  lunar,  or  annual  circle  of 
their  movement ;  and  which,  in  the  instance  before 
us  causes,  that  the  maximum  degree  of  the  positive 
electric  action  of  the  moon  on  the  tides  as  on  the 
temperature,  in  the  tropical  re^ons,  does  not  occur 
at  the  periods  of  the  syzygies,  but  at  intervals, 
generally,  of  two  dayx  subsequent  thereto.  Tliis, 
the  maximum  degree  of  the  positive  action  of  the 
moon  on  the  temperature,  at  the  j)eriod  of  the 
change,  when  from  its  greater  proximity  to  tlie  sun, 
it  is  most  powerful, — at  the  period  of  the  highest 
annual  degree  of  temperature  in  summer,  usually 
occurring  in  our  latitudes  on  the  intercalary  or 
fourth  day  after  lunc  inoon ;  being  an  effect  conse- 
quent on  the  greater  concentration  of  its  positive 
action  at  this  period  of  the  year,  at  the  moment 
when  it  is  giving  place  to  the  incipient  action  of  its 
opposite  or  negative  lunar  tide,  and  to  which  differ- 
ence the  circumstance  of  distance  may,  probably, 
contribute. 

Before  we  conclude  these  summary  observations 
on  the  phenomena  of  the  tides,  there  is  another 
circumstance  relating  to  them  which  merits  notice, 
as  connected  with  the  present  theory;  which  is, 
that  on  our  shores  the  evening  tides  in  summer  ex- 
ceed the  morning  tides,  and  the  morning  tides  in 
winter  exceed  the  evening  tides.  The  difference  is 
found,  at  Bristol,  to  amount  to  fifteen  inches,  and  at 
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Plymouth  to  one  foot.**  *  To  account  for  which,  on 
the  principles  of  attraetian,  would,  I  have  no  doubt, 
be  found  equally  difficult  as  the  circumstance  of 
nklay  alluded  to,  but  which  is  easily  explained  by 
the  present  theory ;  for  it  will  immediately  occur, 
that  the  differences  between  the  height  of  the  morn- 
ing and  evening  tides  in  summer  and  winter  here 
noticed,  have  their  source  in  the  d^erence  qf  pon- 
ticm  M  the  circles  traversed  diumally  by  the  main 
focus  of  the  solar  action  at  these  opposite  seasons  of 
the  year.  As,  from  the  relative  proximity  of  this 
cirde  in  summer,  to  that  described  by  the  solar 
action  in  winter,  iiie  primary  or  solar  tide,  originated 
by  it  in  summer,  is  that  which,  at  this  season, 
occurs  on  our  coasts  in  the  evening ;  where,  owing 
to  the  greater  distance  to  which  this  circle  is  re- 
moved from  us  in  winter,  this  the  primary  solar  tide 
does  not  extend  to  our  shores  before  the  following 
morning,  it  being  the  secondary  tide,  or  that  induced 
by  rehoumd,  which,  at  the  latter  season  occurs  on 
our  shores  in  the  evening.  Thus,  not  only  showing 
that  throughout  the  year  a  major  and  a  minor  tide 
occur  every  twenty-four  hours,  as  assumed ;  but  that 
the  difference  in  the  times  of  their  extending  to  our 
shores,  is  conformable  to  the  proximity  and  elonga- 
tion of  the  solar  action  which  originates  them. 
I  should  esteem  these  introductory  observations 

*  See  Reet*s  Cyclopsdia,  art.  Tidn. 
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imperfect^  did  I  not  notice  another  circumstance 
ccmnected  with  electrical  agency ;  which  is,  that  it 
is  tie  d^erent  qircbs  in  which  the  opposite  primary 
electrical  forces  move,  which  senre,  and  have  always 
served,  as  the  natural  dinisiane,  by  which,  similar  to 
space,  time  is  fneasured.  For  though,  as  assumed;^ 
it  is  to  the  action  of  the  magnetic/orces  tie  orbicidar 
movement  of  the  planets  is  to  be  ascribed,  and  that 
it  is  this  movement  which  determines  the  length  of 
their  years  :  yet,  were  it  not  for  the  change  of  the 
seasons  consequent  on  the  changes  in  the  action  of 
the  primary  electrical  forces  in  this  the  annual  circle 
of  their  movement,  we  should  hardly  be  conscious 
of  the  changes  and  completion  of  this  important 
measure  of  time ;  by  which,  from  the*  commence^ 
ment,  not  only  the  duration  of  the  lives  of  men  and 
animals,  but  of  empires,  and  the  world  itself  has 
been  kept.  Next  in  the  order  of  magnitude  is  ike 
lunar  circle  of  electric  action,  and  the  measure  of 
time  founded  thereon.  And  last,  and  least  in  the 
order  of  these  natural  divisions  of  time,  and  beings, 
from  the  circumstances  of  light  and  darkness  conse^ 
quent  on  their  opposite  action,  more  strongly  miurked 
thereki  than  in  the  former,  comes  the  tUumal  circle 
of  electric  action,  constituting,  as  it  were,  the  first 
figure,  or  determinate  sum,  into  which  the  preceding 
measures  severally  are  resolvable.  Thus,  it  will  be 
observed,  that  though  the  divisions  by  which  time  is 
measured  be  of  two  kinds,  viz.  natural  and  artificial. 
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and  that  the  latter  occupy  the  opposite  extremes  of 
its  extasded  scale;  that  the  fonaer,  placed  at  its 
ontn,  constitute  the  basis  on  which  its  othei 
divinoiis  axe  founded 

New,  aa  connected  with  astronomy,  with  the  ex- 
ception of  the  phenomena  of  iight  and  darlmesM 
which  disting^uish  this  action  in  the  diurnal,  and  par- 
tially, as  in  the  annual ;  the  same  analogy  marks  the 
aelioa  of  the  opposite  electric  forces  in  each  circle 
of  their  movement.  Thus,  in  each,  their  action  is 
itUermaie  ;  in  each  the  direct  agency  of  the  positive 
electrical  action  of  the  sun  on  the  atmosphere  and 
superficies  of  the  earth  induces  Seat,  as  the  negative 
action  of  the  earth  and  moon,  cold.  In  each  circle 
these  forces  progress  from  minar  to  imyor  degrees 
of  action,  and  vice  versa  ; — in  each  their  action  on 
the  temperature  is  obUque  ; — the  maximum  degree 
of  temperature  induced  by  the  one,  being  an  effect 
of  the  incipient  action  of  the  other,  at  the  period  of 
its  setting  in  : — ^in  each  the  changes  from  positive  to 
negative,  as  from  negative  to  positive,  induce  elec- 
trieal  collisions  in  the  atmosphere,  between  the 
respective  bases  of  these  opposite  electrical  forces, 
with  the  phenomena  consequent  thereon.  And  in 
each  circle,  likewise,  the  maximum  degree  of  the 
action  of  each  force  is  succeeded  by  what  in  the 
present  theory  is  called  an  intercalary,  or  period, 
durmg  which  the  action  of  both  forces  appears  as  if 
comparatively  suspend^;    but  during  which  the 
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temperature  and  other  phenomena  of  the  atmos- 
phere incline  more  to  the  nature  of  the  preceding 
electrical  action^  than  to  that  by  which  it  is  suc- 
ceeded. These  intercalary  periods,  bemg,  propor- 
tioned to  the  relative  magnitude  of  these  circles, 
more  strongly  marked  on  the  temperature  and 
weather  in  the  annual  circle,  as  likewise  of  longer 
duration  than  in  the  lunar ;  as  in  the  lunar  than 
in  the  diwmal;  the  comparative  shortness  of  the 
action  of  these  forces  in  the  latter,  making  it 
difficult  to  distinguish  the  diurnal  intercalaries. 
This,  however,  is  not  the  case  in  the  annual  circle ; 
these  intercalary  periods,  according  to  the  latitude, 
at  the  opposite  seasons  of  the  year,  when  they  occur, 
being  of  longer  or  shorter  duration,  or  from  fifteen 
to  thirty  days  continuance;  the  periods  of  their 
occurrence  being  subsequent  t6  the  equinoctial  phe- 
nomena in  spring  and  autumn,  inducing  those  re- 
turns of  cold  weather  at  the  former,  as  of  fair  at 
the  latter  periods,  for  which  these  seasons  are  so  re- 
markable. Thus  the  action  of  the  primary  elec- 
trical forces  in  the  annual  circle  of  their  movement, 
is  naturally  divisible  into  six  periods — viz.  the  sot- 
stices,  when  the  direct  action  of  the  opposite  elec- 
trical forces  is  alternately  at  their  maximum  and 
minimum  degrees:  the  equinoxes,  when  together 
with  the  equalization  of  their  action,  as  to  time, 
the  reversal  of  position,  which  at  these  periods 
take  place  in  the  main  focus  of  the  negative  elec- 
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trical  action  of  the  earth,  from  the  pole  of  the  ap- 
proaching summer,  to  that  of  the  approacliing  winter 
hemisjJiere,  induce  those  atmospheric  phenomena 
finr  which  these  seasons  are  so  remarkable;  and 
finally,  the  vernal  and  autumnal  intercalaries  which, 
as  alluded  to,  succeed-  the  equinoctial  phenomena. 
The  diyisimi  of  electric  action  which  occurs  in  the 
btMor  cirde,  differs  from  that  of  the  annual,  in  con- 
sequence of  the  action  of  the  primary  electrical 
forcea  ki  the  former,  being,  as  to  the  number  of  its 
cJumgeSf  equal  to  two  annual  circles :  for  as  in  the 
annual  circle,  there  is  no  more  than  onepositwe  and 
one  negative  tide,  there  are  in  each  lunar  circle  two 
posiHoe  and  two  negative  electrical  tides.  Thb  is 
the  cause  that  the  lunar  circle  of  electric  action 
is  naturally  divisible  into  eight  periods — ^viz.  those 
of  the  eyzygiee,  the  quadratures,  and  the  four  inter- 
calary periods,  which  fill  up  the  intervals  between 
the  expiration  of  its  positive,  and  the  setting  in  of 
its  negative  tides,  and  vice  versd  ;  being  of  about  a 
dajfs  duration  each.  Thus  in  every  lunar  circle  of 
electric  action,  there  are  two  positive  and  two  negor- 
tive  tides,  each  of  six  days'  duration ;  the  periods 
of  whose  setting  in  are  as  follows — ^viz.  the  positive 
tides,  three  days  before  the  periods  of  new  hnd  JuU 
moon,  and  continuing  three  days  after;  and  the  ne- 
gative tides,  three  days  before  the  periods  of  the 
quadratures,  and  continuing,  as  the  preceding  three 
days  after ;  each  tide,  positive  and  negative  being> 
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as  observed,  succeeded  by  an  intercalary  period, 
during  whicb,  as  if  by  a  species  of  collapse  of  its 
forces,  the  lunar  action  appears  to  be  comparatively 
suspended ;  but,  similar  to  the  annual  intercalaries, 
always  inclining  more  to  the  nature  of  the  preceding 
tide,  than  to  that  which  follows.  And  it  is  worthy 
of  remark,  that,  with  the  exception  of  designating 
thifl  action  electrical,  and  the  application  of  the 
terms  positive  and  negative  to  its  opposite  tides, 
this  division  of  the  lunar  action  on  the  atmosphere 
differs  in  nothing  from  that  long  established  by 
^ui/ur  opinion,  which,  it  maybe  said,  in  matters  of  this 
kind,  seldom  errs ;  as  such  conclusions  are  usually 
come  to  by  long  and  general  observation.  Of  this 
the  following  paragraphs,  copied  from  Rees's  Cyclo- 
ptpdia,  art.  Moon,  will  serve  as  a  proof : — "  The 
cofl3mon  opinion  as  to  the  influence  of  the  moon  on 
the  changes  of  the  weather,  and  the  constitution  of 
the  buman  body,  which,  though  very  ancient,  is  now 
generally  exploded  by  phik)6<^hers,  is,  that  the  lunar 
iniluence  is  exerted  at  the  syzygies  and  quadratures^ 
and  for  three  days  before  and  after  each  of  these 
epochs."  Thus,  as  will  be  seen,  the  interc(dta-y,  or 
period  of  comparative  suspension  in  the  lunar  action, 
was  long  observed  by  others  before  me  ;  and  similar 
to  the  Jewish  sabbath,  of  which  it  would  appear  the 
type,  has  always  been  assigned  to  tke  seventh  day, 
and  the  coincidence  is  of  that  kind,  considering  the 
high  antiquity  of  tlie  sabbath,  which,  for  more  rea- 


MHI8  than  one,  itrikes  me  aa  not  a  little  remarkable 
Of  the  diird  and  smallest  of  these  circles  traversed 
hf  die  electrical  forces^  the  dtamal,  little  remains 
to  be  said ;  it  being  in  this,  whether  as  to  the  phe* 
nowMiMi  of  hemt  and  cold,  light  and  darkmMs,  that 
the  eppoflite  action  of  these  forces  is  most  strike 
ingly  marked^  partitioning  it,  as  they  do,  into  the 
opposite  diTiaiona  of  day  and  m^hi^ 

Thns  these  electrical  cimles,  which»  similar  to 
so  many  indissolnble  bands^  involve  and  eonstrain 
on  every  aide,  with  a  three-fold  grasp,  the  {danet  we 
inhabit;  and  on  whose  consecutive  agency  not  only 
the  entire  revolution  of  its  elements  and  season^ 
en  which  the  salubrity  of  the  fint,  and  the  renovar 
tmn  of  the  ]dienomenA  of  the  latter^  by  which  the 
ezistmce  of  its  organie  kingdoms  is  ufdield ;  and  on 
which  the  institutional  habits^  and  wants  of  ita  inhar 
faftants  are  founded :  present  to  us  the  mystic  speo- 
tade  of  the  mmUn  rf  three  agencies  in  one,  all  con* 
tinnaUy  in  op^ation,  yet  whose  action  is  so  con- 
trived and  adapted  to  the  production  of  the  results 
eontemplatedy  that,  though  perfectly  distinct,  they 
mutually  co«operate  in  the  great  work  of  developing 
die  migh^  chain  of  natural  effects  ingrafted  on  their 
monement. 

Such,  it  nmy  be  further  observed^  are  the  natural 
diwioKS  of  time  wiA  ue,  identified  as  these  divisions 
aie  jntix  the  primary  electrical  ibreas.  But»  in  e«^ 
tending  our  regards  tbrace,  to  the  planetary  membeif 
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of  the  solar  system^  we  shall  see,  that  the  same  natu- 
ral division  of  time  is  not  that  of  any  other  of  these 
bodies.     For,  as  if  delisting  in  variety,  or  to  set 
off  the  infinite  extent  of  her  resources,  and  yet  with- 
out in  any  instance  departing  from  the  same  admir- 
able principles  of  system  and  harmony  which  cha- 
racterize the  whole  of  her  operations.  Nature,  in 
each  of  her  works,  presents  us  with  some  peculiarity 
or  variety,  at  once  illustrative  of  this  the  illimitable 
extent  of  her  powers  and  resources.     For,  as  refers 
to  the  other  planets  of  the  solar  system,  though  time 
be  susceptible  of  the  same  graduated  scale  in  its 
artificial  divisions,  as  with  us,  yet  we  shall  perceive 
that  in  its  natural  divisions,  it  is  varied  continually 
in  each,  either  in  the  number  or  magnitude  of  the 
circles  by  which  it  is  divided.     Thus  in  Mercury, 
Venus,  Mars,  and  the  asteroSdes;   the  circles  in 
which  the  primary  electrical   forces  move,   being 
(from  the  circumstance  of  their  being  unaccom- 
panied by  satellites)  simply  twofold — ^i.  e.  orbicular 
and  rotary ;   the  variety  which  occurs  in  the  na- 
tural division  of  their  time,  has  its  source  in  the 
difference  subsisting  between  the  magnitude  of  their 
orbits,  as  that  of  their  movement  of  rotation.  While, 
in  the  superior  planets,  this  variety  is  effected  both 
by  the  difference  of  their  orbits,  and  the  number  of 
satellites  which  accompany  them.    For,  as  the  lunar 
circle  with  us  originates  a  particular  division  of  time, 
so  the  circles  described  by  each  of  the  satellites  of 
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the  superior  planets,  originates  a  particular  divisicm 
of  time  in  those  bodies.  Thus,  as  the  natural  divi* 
sion  of  time  with  us  is  three-fold,  from  the  Umar 
drde  being  added  to  the  orbicular  and  rotary ;  in 
JnqpUer,  thb  division  is  sixfold;  in  Saturn,  inde- 
pendent of  the  divisions  that  may  be  induced  by  the 
movement  of  his  rings,  this  division  is  ninefold:  and 
finaDy,  in  Uranus,  or  Herschel,  should  future  ob- 
servations not  make  (as  occurred  to  Saturn,)  any 
new  addition  to  his  satellite  retinue,  this  the  natural 
division  of  his  time  is  eightfold 

And  are  we,  I  would  ask,  to  suppose,  that  so  marked 
a  difference  as  this,  established  between  the  inferior 
and  superior  planets  of  the  solar  system  in  the  no-' 
tmral  dknsian  qf  their  time,  is  without  object  f  Or 
that  it  is  simply  by  way  of  ornament,  and  to  break 
in  oa  the  otherwise  dull  monotony  of  the  seasons  in 
the  latter,  consequent  on  the  extraordinary  extent 
of  their  orbits,  that  while,  with  the  exception  of  the 
^arth,  she  has  totally  omitted  them  in  reference  to 
the  inferior.  Nature  has  so  plentifuUy  furnished 
the  superior  planets  with  attendant  satellites  ?  Or 
rather  (as  of  all  artists,  though  appearing  to  de* 
li^t  equally  in  it  as  in  vtiriety,  none  appears  so 
well  to  understand  the  art  of  blending  ornament 
with  utility  as  Nature ;  or  rather  of  making  the 
former,  as  it  were,  totally  dependent  on  the  latter 
object,)  do  we  not  perceive  in  this  arrangement  a 
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new  proof  of  her  disposition  to  approximate  ex- 
tremes, by  establishing,  as  much  as  possible,  an 
equalization  of  seasons,  as  of  temperature,  through- 
out those  bodies  ?  And  that  the  means  she  has 
adopted  to  attain  this  object,  between  the  inferior 
and  superior  planets,  is  the  auxiliary  agency  of 
satellites  attached  to  the  latter  ?  On  the  principles 
of  electrical  agency,  as  assumed  m  the  present 
theory,  we  can  easily  conceive,  from  the  application 
which  it  is  possible  to  make  of  it  with  such  machi- 
nery, towards  the  accomplishment  of  such  an  object, 
that  this  is  really  the  case  ;  but  which,  it  may  be 
observed,  on  any  other  than  electrical  principles, 
as  assumed,  it  is  impossible  to  account  for. 

And,  similar  to  the  dissipation  of  the  shades  of 
morning  before  the  increasing  brightness  of  the  ap- 
proaching luminary,  which  by  dissolving  the  chaotic 
shroud  in  which  it  lay  concealed,  gradually  developes 
the  fair  face  of  Nature,  set  off  in  all  the  witchery 
of  light,  to  our  admiring  view  ;  thus  it  may  be  ob- 
served, in  proportion  as  the  increasing  light  of 
science  enables  us  to  remove  the  thick  veil  with 
vrtiich  it  has  pleased  her  to  involve  her  operations, 
does  Nature  still  come  out  to  our  regards,  arrayed 
in  new  symmetry  and  loveliness. 

And  thus,  assuming  the  present  theory  of  the  pri- 
mary forces  of  gravitation,  magnetism,  and  elec- 
tricity, to  be  mainly  conect,  are  we  enabled  to  trace 
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back  to  their  origin,  the  springs  of  that  astonishing 
action,  which,  in  its  grand  outlines,  as  more  minute 
details,  developes,  at  one  and  the  same  time,  the 
infinite  variety  as  well  as  harmony  of  the  uni- 
yene. 
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*^  L*  action  du  soleil  et  de  la  lune  sur  la  mer  et  sur  l*atm'o8« 
phdre,  exdte  dans  oes  deu«  masses  flaides,  des  otoillations  dont 
il  6St  intfaressaot  de  dMermmer  la  loL  Les  oscillations  de  \%  mer 
sont  connues  sous  le  nom  de  flux  et  reflux ;  elles  soot  tresTsensi- 
bles  dans  nos  ports :  ceUei  de  Vatmosphhe  sont  pen  sevmbles  en 
eUes  inSmes,  et  peuvetU  itre  iTautant  plus  difficHement  ohservies, 
qu^elies  te  confondentt  auec  les  ventes  irreguliers  dont  Vatmospikire 
at  eam  oesse  agitie.**  La  M6canique  Celeste.  Liyre  IV.  par 
M,  Laplace. 


If  in  the  entire  range  of  science  there  be  a  subject 
which,  more  than  any  other,  has  engrossed,  the 
attention  of  philosophers,  it  is,  perhaps,  that  of  the 
atmosphere.     This  has  arisen  no  less  from  the  many 
and  important  interests  connected  with  it,   than  , 
from  having  its  ever-varying  phenomena,  though  . 
continually  present  to  our  observation,  yet,  lUce  to  < 
so  many  phantoms  of  the  imagination,  constantly « 
eluding  our  approach  when  we  attempt  to  penetrate 
to  their  hidden  sources.    A  proof  of  the  extent  of  ^ 
this  interest  will  be  found  in  the  numbers  of  volumes 
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which  (oHmected  as  it  has  always  been  with  the 
study  of  astronomy)^  from  the  earliest  dawn  of 
science^  have  appeared  on  the  atmosphere,  or  on  cir- 
cumstances connected  with  it;  which,  were  their 
merit  to  be  estimated  by  their  amount,  little,  it  may 
be  observed,  would  be  left  for  further  commentary 
or  explanation.  And  yet,  so  little  is  this  the  case, 
that  for  any  thing  which  with  certainty  is  known  of 
this  mighty  ocean  of  air,  which  on  all  sides  envelopes 
and  constrains,  within  its  elastic  grasp,  the  planet 
we  inhabit;  and  to  which  we  are  momentarily 
beholden  for  supplying  us  with  the  elements  of 
vitality, —  that  every  thing  connected  with  it  and 
its  phenomena,  may  be  said  to  be  still  involved  in 
doubt  and  uncertainty.  To  resolve  light  into  its 
primitive  elements  or  divisions,  by  displajring,  in  a 
separate  form,  the  various  colours  from  whose  com- 
bination it  arises — though  the  phenomenon  of  the 
iris  had  already  solved  the  problem, — was  thought, 
and  with  justice,  to  be  among  the  greatest  achieve- 
ments of  the  illustrious  Newton;  and  one  which 
could  only  have  been  effected  by  this  renowned 
philosopher.  But  he  who  should  resolve  the  pro- 
Uem  presented  by  the  atmosphere,  by  pointing  out 
the  el^nents  of  which  it  is  composed,  and  developing 
the  laws  which  govern  their  mutations,  in  which  its 
ever-varying  phenomena  have  their  source ;  so  as  to 
afford  in  advance  such  a  knowledge  of  the  periods 

of  occurrence  of  the  most  remarkable,  as  to  be  able 
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to  employ  the  forces  they  induce  where  useftil;  or 
meutralize^  by  anticipation,  their  injurious  effects; 
and  fiurther,  who  by  exibiting  the  recondite  prin- 
dples  in  which  the  variations  of  climate,  as  re£ers  to 
health,  have  their  source,  would  be  able  to  point 
imt  the  means  whereby  the  salubrity  of  the  higher 
latitudes  might  be  transferred  and  blended  with  the 
fertility  of  the  lower.  Such  person,  I  say,  from  the 
greater  importance  of  his  xnyestigations,  both  to 
soienoe  aaid  the  cause  of  humanity,  would  merit,  it 
will  be  admitted,  a  far  higher  meed  of  approbatiom 
feom  mankind ;  in  as  mudi  as  if  things  be  estimated 
by  their  ^ility,  his  would  lead  to  the  production 
of  ]»udi  more  substantial  benefits  throughout  the 
irarioms  ramifications  of  the  social  dbain. 

Such  being  the  objects  contemplated  by  the  pre- 
igesat  dissertation  on  the  atmosphere,  beUeving,  as  I 
^>  that  they  are  perfectly  within  the  raHge  of 
attainment,*— eren  failure,  where  all  have  been  at 
^Etult,  though  this  should  be  the  case,  can  neither 
excite  surprise  in  those  under  whose  notice  it  may 
£ei11,  nor  disappointment  in  the  author;  the  only 
thing  to  admire  at  being,  should  liie  contrary  ^  this 
prove  to  be  the  case.  For  if  so,  being  £or  the  greater 
part  original,  it  will  not  have  been,  like  most  others 
connected  with  the  advance  of  science,  so  much  a 
result  derived  from  the  united  labours  of  the  many, 
JUi  from  the  patient  industry  and  long  observation 
of  the  individual  who  thus  submits  it  to  the  iiidid^ 
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gent  consideration  of  that  puUie,  wUdbi^  akould  k 
he  found  to  contain  much  that  may  be  toned  to 
.account  in  adnmang  some  of  its  moit  important 
interest^  niii  necessarily  he  the  chkf  gwaer  lliereby. 
I  shall,  iherefore,  condude  this  short  a;^peal  to 
pnUic  indulgence  in  the  very  appropriate  vocds  (oi 
BL  La  Place :  ^  Je  desire  qu'en  consideration  de  I'imr 
portanoe  et  des  difficultfcs  de  la  matiere,  les  sarans 
le  reooivent  arec  indnlgence,  et  qu'ils  en  troovent 
les  iMulliio  asses  simples  pour  les  snployier  dans 
kuB  recharches.'* 

''  A  iate  eminent  author/  ohserres  a  writer  in 
£eas'a  CydopsMlia,  art.  Atmo9phen.  ^  considers  the 
atmoqahene  as  a  large  chemical  vessdi,  wherein  ^Ae 
matter  of  all  the  kinds  of  sublunary  bodies  iseopioosly 
jjoating,  and  thus  exposed  to  the  continnal  action  of 
dmt  iamense  furnace  the  sun,  whence  prooeod 
inttimiecid}ie  operations,  sublimations^  separations, 
conpositions,  digestions,  fermentatimis,  putrefac- 
tions, &£•"  If  the  earth  were  die  sole  planetary 
body  to  which  the  sun  had  to  extend  his  infin- 
€Bee,  this  *definttiQii  of  the  atmos{diere,  however 
enroneons  sn  principle,  would,  ^  least,  hare  more  cf 
ftobability  an  its  side.  It  is  indeed  impossible  to 
sead  ity  tvithout  being  struck  with  the  very  limited 
aicma  lof  the  writer,  whose  powers  of  vision,  one 
waadd  ^ssqipoae,  hardly  extended  beyond  the  pro- 
fanet  ^hb  labcraiiory,  it  saaaurs  so  stnangly  af  it. 
Hose  we  jure  presented  *with  that  essential  re<}iusite 
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to  the  chemist's  labours — a  furnace ;  the  operations 
of  the  matrass^  retort^  alembic^  &c. ;  in  shorty  all  as 
conveniently  disposed  as  in  a  kitchen-range^  though 
on  a  larger  scale.  But,  however  appropriate  an 
arrangement  such  as  this  would  prove  for  the 
operations  of  the  chemises, — in  the  grand  laboratory 
of  nature,  where  bodies  so  numerous,  and  of  such 
immense  magnitude,  to  widely  separated  one  from 
the  other^  and  from  their  common  centre  the  sun, 
as  are  the  planetary  bodies  of  the  solar  system ;  an 
arrangement  founded  on  the  principle,  as  I  esteem 
the  -latter  to  have  been,  of  combining  in  it  (m 
eqvalizdtion  of  the  vital  principles  of  light  and  heat 
throughout  the  whole  of  these  bodies,  required  ,to  be 
^ntrived  on  other  and  very  different  principles 
from  those  here  assumed.  And  it  cannot  be  matter 
of  surprise  if  those  who  only  take  an  abstract  view 
of  the  earth  and  its  atmosphere,  without  taking  juito 
account  the  other  planetary  members  of  the  system 
to  which  it  belongs,  could  never  come  to  a  more 
just  conception  than  that  expressed  by  this  writer, 
respecting  the  nature  of  the  atmosphere  and  its 
phenomena,  as  any  theory  of  it  founded  on  principles 
which  could  only  bear  application  to  itself  (as  is  the 
case  with  the  Newtonian  theory,  of  which  this  cited 
is  but  the  echo,)  would  carry  internal  evidence  of 
its  being  erroneous,  from  the  circumstance  of  these 
principles  not  being  equally  applicable  to  the  other 
planetary  bodies,  as  to  the  earth.     Indeed,  to  show 
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the  erroneous  principles  of  this  the  vulgar  theory  of 
solar  heat,  light,  &c.,  it  were  only  necessary  to  point 
out  the  rascal  difference  subsisting  between  the 
principles  in  Ivhich  heat  and  light  caused  by  the 
solar  action,  and  the  same  phenomena  induced  by 
combustion ;  which  is  of  that  kind,  that  if  a  body  in 
a  state  of  combustion  be  placed  in  direct  contact 
with  the  action  of  the  solar  rays,  the  latter  will  be 
found  to  go  far  towards  extinguishing  the  former  in 
such  body  ;  from  which  comes  die  saying  that  ^  the 
light  of  the  sun  extinguishes  the  fire."    And  how- 
ever common  this  curious  effect  is  to  every-day  ob- 
servation, I  do  not  recollect  to  have  seen  even  so 
much  as  an  attempt  made  to  account  for  it,  notwith- 
standing that  its  explanation  may  be  said  to  involve 
the  grand  problem  as  to  the  principles  in  which 
planetary  temperature  has  its  source ;  as  this  effect 
of  the  solar  rays  on  a  body  in  a  state  of  combustion 
appears  to  be  induced  by  the  circumstance,  that 
whereas  the  latter  is  chemical  (if  I  may  be  allowed 
to  make  the  distinction,)  the  former  is  electricaL 
The  radical  difference  between  the  principles   of 
which  is  of  such  a  nature,  that  like  rivals,  when 
brought  into  collision,  they  are  found  to  be  inimical 
one  to  the  other.     This  difference  in  the  action  of 
these  forces  will  be  made  further  apparent  from  the 
circumstance,  that  whereas  the  focus  qf  action  from 
wluch  the  heat  and  light  emitted  by  a  body  in  com- 
bustion is  in  the  body  itself , — ^Arom  which,  as  the  heat 
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departs^  its  foree^  the  same  as  the  light  it  induces, 
lessens  in  ratios  proportioned  to  the  distances,  till 
finally  at  a  certain  distance  it  ceases  altogether; 
fbe  focus  of  the  solar  action,  on  the  contrary, 
instead  of  being,  as  the  latter,  in  the  sun,  is  on  the 
sMrfaee  of  the  body  acted  on,  from  Mrhich  the  heat 
and  light  it  originates,  ascends  to  a  certain  elevation 
in  the  atmosphere  in  the  direction  of  the  sun,  beyond 
trtiich  they  cease  altogether  to  exist;  as  I  do  not 
consider  the  reflected  light  of  our  atmosphere  an 
exception.  Thus^  in  whatever  way  the  solar  action 
is  compared  with  that  of  conibustion,  though  their 
effects  in  the  production  of  Hght  and  heat,  to  a 
certain  extent  approximate,  their  principles  will  be 
found  to  be  totally  dissimilar.  And  this  will  serve 
to  show  the  erroneous  ideas  of  Sir  J.  Newton  and 
others^  as  refers  to  the  different  temperatures  which 
he  supposed  to  exist  in  the  different  planets;  the 
enormous  degrees  of  heat  thought  to  be  acquired  by 
eomets  in  their  perihelions^  equals  as  stated  by  him, 
to  "  nearly  2000  times  that  of  red-hot  iron,  &c" 

In  order  to  place  in  a  still  clearer  point  of  view  the 
essential  difference  between  chemical  and  electrical 
action,  as  refers  to  astronomy,  as  well  as  the  tidal  uu* 
fitness  of  the  former  and  entire  fitness  of  the  latter, 
as  a  primary  agency  in  nature,  it  may  be  right  ftix- 
ther  to  observe,  that,  whereas  the  grand  agent  of 
chemical  action  is  combustion,  which  in  order  to  its 
continuance,  requires  a  continual  supply  of  fresh 
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oombustiUe  matter>  in  consequence  of  the  properties 
of  this  matter,  as  mieh,  being,  after  a  short  tim^ 
deatrojed  fay  it,  and  consequently,  that  its  a;^lica- 
tion  as  a  primary  agency  in  nature,  instead  of  sua- 
taining,  must  ultimately  have  the  effect  of  causing 
the  destruction  c^  the  bodies  for  whose  preservation 
it  was  intended ;  the  grand  depot  of  the  opposite 
primary  electrical  forces  of  the  solar  system  being 
assumed  to  be  the  elements  of  water  and  fnr,  the 
pabulum  necessary  to  the  upholding  of  electrical 
agency  in  the  sun  and  planets,  in  the  production  of 
their  temperature,  on  the  contrary,  were  permanently 
supplied  in  these. bodies  by  the  opposite  phenomena 
of  decon^^oeition  and  composition  consequent  on  the 
eirc9§lation  subsisting  between  these  elements,  whe- 
ther in  the  sun  or  planets,  induced  by  the  alternate 
action  on  these  elements  of  the  opposite  primary 
electrical  fcHrces  in  the  various  circles  of  their  move- 
ment,  coupled  with  that  of  their  inverse  action 
in  the  atmospheres  of  these  bodies  in  upholding 
this  circulation.  And  thus,  without  adding  to  or  di- 
minishing the  amount  of  this  its  pabulum,  or  in  any 
way  deteriorating  its  quality  by  use,  electricity,  it 
will  be  observed,  would  thus  supply  to  itself  the 
elements  necessary  to  an  unlimited  perpetuation  of 
its  action  in  the  heavenly  bodies. 

Hence,  I  say,  independent  of  more  direct  proof 
to  the  contrary,  do  we  find  in  the  very  nature  of 
things^  evidence  of  the  fallacy  of  the  assumption 
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which  would  make  planetary  temperature  an.  effec^; 
derived  from,  a  principle  so  liable  to  variation^  and 
at  the  same  time  so  destructive  in  its  nature  w.  is 
that  ,of  camlmstian.  While^  on  the  otbor  hand, 
taking  into,  m^count  the  extraordina^.  regularity 
observable  in  the  revolutions  of.  temperature,  equally 
as  in  the  other  phenomena  of  the  heavenly  bodiea ; 
indicating,  as  it  does,  that  the  primary  a^ncies 
in  which  the  former  as  the  latter  have  their  source, 
instead  of  being  (as  combustion)  dependent  on  time, 
liccideAti  or  excitement; .  may  be  defined, the\  mys- 
Jljerioup^  union  and  incorporation  of  innate,. force^^ 
placed  linger  the  government  of  immutable  l^^ws, 
(of  which  these  phenomena  are  no  more  than  ihe 
natural  expression  or  development,)  with  which  the 
constituent  elements  of  these  bodies  are  ^ii^dued: 
^nd  consequently,  as  observed  of  electricity,  a^e  as 
xmchangeable  in  their  nature  as  the  bodies  oq  whom 
they  acU  Thus  being,  as  stated,  even  in. the  .ab- 
sence of  other  proof,  conclusive,  as  to  the  pheno- 
menon of  planetary  temperature  being  derived  from 
the;  agency  of  some  such  innate  principle  as  ^t^bat 
pf  electricity.  , 

Fortunately  for  the  cause  of  science,  however, 
proofs  of  a  more  direct  and  conclusive  kind  than 
those  alluded  to,  as  to  the  phenomenon  of  planetary 
temperature  being,  as  assumed,  an  effect  of  electrical 
agency,  can  be  adduced;  thus  redeeming  Nature 
from  the  anomaly  imputed   to  her  by  those   who 
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wotdd  assign  it  to  ft  difihretit  source ;  and  for  which 
It  \ar  hardly  tiecessrary  to  say,  we  are  entirely  hi- 
d^Meif  io  recent  discoreries. 

ll'wUI  he  recollected  that  it  is  one  of  the  fiin^-* 
mefttnl"  aBsnmptlons  of  the  present  theory,  that  liie 
c^menta  of  which  the  sun  and  planets  are  composed 
are  strictly  homogeneous,  but  of  opposite  species; 
fte-'^fiffisrence  subsisting  between  the  sun  and  pla^ 
netlB  being,  simply,  what  is  denominated  sexval,  or 
of  a  nature  aipproximating  thereta  From  which 
latter,  as  assumed,  arises  the  circumstance,  that 
each  of  tiie  three  primary  forces  which  induce  the 
phenomena  of  these  bodies,  is  of  opposite  kinds,  or 
iolar  and  planetary.  And  as  a  further  consequence, 
that  (as  is  the  case  with  magnetism  and  electricity,) 
where  these  forces  are  loccdly  divisible  into  opposite 
kinds,  whether  in  the  sun  or  planets,  a  local  incor- 
poration or  union  of  these  their  opposite  species  in 
these  bodies,  has  to  a  certain  extent  been  established* 
TlraSy  assuming  electricity  to  be  one  of  the  three 
primary  forces  of  nature  in  the  heavenly  bodies, 
and  that  it  is  locally  divisible  in  each  into  opposite 
kinds — solar  and  planetary,  or  positive  and  negative  ; 
and  that,  as  stated,  the  elements  of  water  and  air 
attached  to  these  bodies,  constitute  throughout  the 
solar  system  the  grand  depots  of  the  primary  elec- 
trical forces.  It  is  a  fiirther  assumption  of  this 
theory,  that  these  the  elements  of  water  and  air, 
are,  likewise,  strictly  homogeneous ;   that  they  are 
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mutually  the  ineorporatioa  of  these  oppofiite^  or 
solar  and  planetary  electrical  bases^  held  united  in 
these-  opposite  states,  simply  by  means  of  opposite 
electrical  affinities,  or  the  action  of  opposite  pola- 
rities ;  and  consequently,  as  the  representatives  of 
the  opposite  primary  electrical  forces,  that  these 
elements  are  mutually  resolvable  into,  and  consist 
of  ttoo  primary  electrical  bases,  mz.  oxygen  and 
hydrogen,  thus  incorporated^  as  assumed. 

Now,  to  prove  the  correctness  of  the  latter  as- 
smoQ^tion,  it  is  only  necessary  to  refer  to  the  result 
of  the  experiments  first  made>  I  believe,  by  Messra. 
Carlisle  and  Nicholson ;  who  in  decomposing  wat^r 
by  means  of  the  voltaic  pile,  established  the  fact, 
that  the  law  of  this  decomposition  is,  that  the  com-* 
ponent  bases  of  water,  being  of  oj^posite  himds,,  are 
separated  by  the  action  of  this  apparatus,  its  oxygen 
being  determined  to  the  positive  pole,  and  its  hy^ 
drogen  to  the  negative  ;  the  admission  that  ^'  there 
are  no  fluids  known,  except  such  a^  contain  W(Uer, 
which  are  capable  of  being  made  the  medium  of 
Gosinexion  between  the  metals  of  the  voltaic  appa- 
ratus :"  and  further,  ^'  that  the  power  of  water  to 
receive  double  polarities,  and  to  evolve  oxygen  and 
hydrogen,  is  necessary  to  the  constant  operation  of 
the  connected  apparatus/'  Thus  identifying  dee- 
trical  action  with  the  presence  of  water.  And  the 
further  curious  fact,  ''  that  acids  or  saline  bodies 
increase  the  action,  by  affording  elements  which 
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possess  opposite  electricities  to  each  other,  iriien 
mutoalljr  excited,**— diiefly  curious  as  refers  to  the 
grand  terrestrial  source  of  electricity,  the  sea; 
whose  waters  heimg  saline,  are,  as  appears  hy  these 
experiments^  the  better  adapted  to  respond  to  the 
actioa  of  the  apposite  primary  electrical  fivees» 
solar  and  planetary,  to  which  they  are  alternately 
exposed.  The  sphere  of  electricity,  as  refers  to  its 
connection  with  other  substances,  was,  as  is  known^ 
still  further  enlarged  by  die  imrahiable  labours  of 
Sir  H.  Dayy,  who  **  established  the  grand  law  of 
eketnxhemical  decomposition,*  to  be, ''  that  metak, 
inflammable  bodies,  alkalies,  earths,  and  oxides,  are 
detesmined  to  the  negative  emface  or  pole  ol  the 
Voltaic  battery ;  and  oxygen,  chlorine,  iodine,  and 
aeidsy  to  the  pomtive  pole.''  *  Thus,  by  the  dis- 
earery  of  this  law,  fixing  the  limits  wfaidb  not  oaiy 
m  the  elements  of  water  and  air  separate  the  solar 
and  planetary  electrical  bases,  of  whose  incorporar* 
tion  they  are  assumed  to  be  the  result,  but  like* 
wise  between  the  other  substances  enumerated, 
€Mpygem,  ehlorine,  &c.  being  assumed  the  eokar;  aa 
hydrogen,  metals,  the  earths^  &c.  the  planetary 
bases  of  the  bodies  into  whose  composition  they 
enter.  And  thus  these  discoreries,  owing  to  the  in- 
timate connection  subsisting  between  the  different 
departments  (tf  science,  have  opened  the  way  (though 

•  See  Dr.  Ure^t  Die.  of  Chenriilrr.    Art.  EkdtfkiSf. 
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it  must  be  assumed  those  who  made  them  were  to- 
tally unconscious  of  the  circumstance^)  to  a  more 
perfect  development'  of  astronomical  principles  than 
any  previously  obtained ;  or,  indeed,  than  it  were 
possible  to  obtain ;  inasmuch,  as  that  without  a 
knowledge  of  this  law  and  its  bearings,  it  were  im- 
possible to  prove,  hy  facts,  the  existence  and  nature 
of  this  incorporation  of  opposite  elements,  solar  and 
planetary,  in  the  matter  of  which  the  atmosphere 
and  mass  of  the  earth  is  composed. 

Thus  far  experiments  on  the  Voltaic  battery  se- 
conded human  industry  in  penetrating  the  arcana 
of  nature,  as  refers  to  the  opposite  primary  etemetits 
of  which  bodies  are  composed ;  but  this,  though  a 
grand  and  most'  important  result,  was  in  itself  in- 
sufficient, in  order  to  arrive  at  that  perfect  know- 
ledge of  astronomical  data,  by  which  alone  the  ulti- 
mate development  of  this  all-comprehensive  and 
important  science  could  have  been  effected. 
•  •  That  electricity  is  connected  with  certain  pheno- 
mena of  the  atmosphere,  is  a  circumstance  known 
and  recognised  since  the  time  of  the  ingenious  Dn 
Franklin ;  but  it  was  reserved  for  later  discoveries 
to  enlarge  the  sphere  of  this  connection,  by  identify- 
ing it  with  even  the  principle  of  temperature  itself; 
and  in  so  direct  a  way,  as  to  remove  all  doubt  as  to 
the  fact,  that  planetary  temperature  has  its  source 
in  electrical  agency,  as  assumed :  in  proof  of  this, 
i  wilfingly  insert  the  following  important  Memoire. 
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Memoire,  entitled  Recherches  sur  lee  Ipftueneee 
qu'  eaercent  les  Phenominee  Metearologiquee  sur 
lee  pUee  eeeies,  read  by  M.  Donn6  at  the  Sitting 
of  the  French  Institute,  on  the  13th  July«  1829. 
(See  Globe,  Paris  Journal^  of  22d  July,  1829.) 
With  Observations  thereon. 

When  Franklin,  by  the  exercise  of  his  enterprising 
genius,  succeeded  in  proving  the  connection  which 
subsists  between  electricity  and  the  thunder-cloudy 
though,  as  a  votary  of  science,  his  delight  at  the 
success  of  his  contrivance  may  be  easily  conceived; 
how  much  more  profound  had  been  his  feelings  on 
the  occasion,  could  he  have  foreseen  the  extraordir 
UKKJ  results  that  were  so  soon  to  follow  from  a  mort 
perfect  development  of  the  principle,  of  whose  ex** 
istence  in  the  atmosphere  it  was  his  good  fortune  to 
be  so  mainly  instrumental  in  bringing  to  light  By 
Volute  discovery  a  new  field  of  experiment  was 
thrown  open,  which  advanced  this  development  a 
most  important  stage; — to  which  that  of  galr 
vamems  by  the  extraordinary  chemical  discoveries^ 
to  which,  under  the  guidance  of  a  Doty,  it  led, 
proved,  by  such  unlooked-for  results,  how  far  from 
being  exhausted  the  subject  was  left  hj  the  pre^ 
ceding  disco veriesw  And,  though  last  in  the  lis^ 
the  2knMb<^c,  or,  as  they  are  called,  pUee  eeehee^ 
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i^ough^  certainly,  not  consequent  on  the  experiments 
made  therewith,  as  the  existence  of  the  principle 
which  these  experimaits  have  proved,  had,  for  more 
than  two  year^  preceding  this  the  period  of  their 
announcement,  beem  ussumed^  And  obs^rrations 
founded  thereon,  in  reference  to  the  phenomena  of 
the  atmosphere,  been  juade  by  the  audior,  as  deve- 
loped in  the  succeeding  pages ;  yet,  as  making 
''  assurance  doubly  sure/'  by  a  further  demonstra- 
tion  of  the  fact,  t^e  Zambonic  piJe,  I  say,  has  been 
more  instrumental  in  proving  the  Immense  part  m- 
signed  to  electrical  agency  in  the  economy  of  na- 
ture, than  those  alluded  to,  by  which  it  was  pre- 
ceded. 

The  oqperanents  made  with  the  Voltaic  apparatus 
had  for  result,  <;hiefly,  tiie  smlockiog  of  xnasiy  lof 
tke  secrets  of  chemical  as  of  astronomieal  science,  as 
noticed.;  but  those  with  £ke  ZandKmic  pile  aac^Mi 
«ti]l  higher  m  €he  latter  idepaitment,  by  laying 
open  the  sources  of  planetary  temperature,  on  tbe 
explication  of  which,  it  may  be  observed,  in  great 
measure  depended  the  perfecting  of  aatronooucal 
^ence« 

Memoire  qfM.  Donne, 

-*'  L«  piles  sdehes,  iaiagki&ss  par  Zambonin'avaient 
pas  ^  etiidi^es  jusqu'  k  present  d'u&e  manidre^iutne 
at  €ampldte  sous  le  rapport  des  variations  i)u'<^oiive 
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leur  tension  sous  Tinfluence  des  ph^nomtoes  ni6t^ 
rologiqnes.  II  6tait  done  important,  de  rechercher, 
par  des  experiences  dirig^  dans  ce  but,  quelle  est 
Taction  particulidre  de  rhunuditi,  de  la  temp^a- 
tare,  lie  la  pesanteur  atmosph^riqne,  de  r^lectricit^ 
aar  est  instrument,  et  de  Tobserver  ensuite  pendant 
nn  ioi^  espace  de  temps,  lorsqu'  il  est  sous  I'influenoe 
de  tOBtes  ces  causes  riunies. 

^  La  premiere  partie  de  ce  Memoire  comprend  la 
rteiltat  de  ces  observations;  la  seoonde  a  pour  objet 
4fe  TKbercbar  si  les  piles  s^es  peuvent  ^tse  comr 
parees  4  la  pile  de  Voha,  et  s'il  eat  possible  de  Ini 
faire  produire  quelque  action  diimiques. 

^  Humiditi.—VB\T  humide  n'l^tque  comme  corps 
•condnctenr^  en  ^vant  pins  on  moins  d'eletricite,  et 
nuUement  eu  modifiant  la  fonctioii  de  la  pile. 

^  Ftsamtemr  Atmospkerique. — II  n'y  aiicun  rap- 
port entre  les  Tariations  de  tension  des  piles  seches 
et  les  hauteurs  baromitriques.  Si  1'  on  place  ime 
pile  sous  la  •doche  d'une  madiine  pneumatiqne,  et 
qu'  on  &s8e  le  vide,  elle  n'eproave  aucune  diminution 
dans  aa  tension,  m^nie  lorsqu'  on  maintient  le  vide 
nussi  ezactement  que  possible  pendant  plusieurs 
jours.  Ced  est  en  contradiction  avec  Texp^ience 
comme  qui  tend  k  prouver  que  I'air  est  n^cessaire 
pour  coercer  le  fluide  ^ectrique  dans  les  ccmdnc- 
tentv,  mais  le  fsnt  est  constant  et  il  a  6t6  risi&e  dans 
plorieors  'enperiences. 

^  T(mji$6rQim^^''^'sst  de  loafcr  lee  drcankmom 
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utmospheriques  ceUe  qui  agit  de  la  maniere  la  plus 
variee  et  la  plus  immediate  sur  les  piles  seches,  et 
son  action  est  extr^mement  compliquee. 

''  En  effet,  Texp^rience  et  robservation  ont  dfe- 
montrS.  1^  Que  ses  effets  sont  di£^rents  suivant 
que  les  variations  sont  brusques  ct  instantan^Sj  ou 
qu'elles  se  font  progressivement  et  avec  lenteur. 
Dans  le  premier  cas^  la  tension  de  la  pile  est  con- 
sid^rablement  diminu&e  et  peut  m^me  etre  r6duite  k 
0'';  dans  le  second,  cette  action  est  beaucoup  plus 
moder^.  2^.  La  temperature  agit  m&caniquement 
en  dilatant  ou  en  contractant  la  pile,  et  par  con- 
sequent en  augmentant  son  Anergic  par  la  pression 
plue  grande  que  subissent  les  elements  lorsque  la 
pile  s'allonge,  ou  en  la  diminuant  lorsque  Teffet  con- 
traire  a  lieu.  Elle  agit  aussi  sur  la  fonction  de 
la  pile  en  favorisant  Taction  ch^mique  qui  produit 
r^ctricite.  S''.  Le  temperature  ne  produit  pas 
subitement  ses  effets,  mais  seulement  apres  un  certain 
temps.  Elle  n'agit  pas  d'une  maniere  absolue,  c'est- 
&-dire  que  tel  degr^  de  tension  ne  repond  pas  k  tel 
degre  du  thermom^tre,  mais  son  action  est  relative 
a  la  temperature  qui  a  existe  quelques  heures  aupor 
ravant.  4**.  Enfin,  souvent  la  chaleur  ne  fait  qu* 
augmenter  la  rapidity  du  courant,  et  non  la  quantity 
de  reiectricite  produite, 

*^Electricite  Atmospherique. — La  question  de  savoir^ 
si  retat  felectrique  de  I'air  et  les  autres  phenom^nes 
m6teorologiques  ont  une  influence  directe  sur  la  ten- 
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non  des  piles  s^hes,  est  sans  contredit  la  plus  int6- 
ressante  et  la  plus  difficile.  //  est  incontestable  que 
les  causes  enoncees  jusqti  id  ne  peuvent  pas  rendre 
campie  de  Unites  les  variations  que  Von  observe  dams 
la  tension  des  piles.  E^t-ce  dans  les  influences  61eo- 
triques  qu'  on  doit  chercher  Texplication  des  ano- 
malies que  pr^ente  leur  action  pour  qui  ne  con- 
sid^  que  les  variations  atmosph^ques  ^num^^es 
jusqu*ici  ?  Voici  ce  que  Texperience  apprend  sur  ce 
siijet: 

^  Si  Ton  fait  arriver^  au  moyen  de  la  machine 
^lectrique,  de  Telectricit^  positive  au  pole, — ^la  ten- 
sion .  augmente  consid^rablemcnt  au  pdle  positif, 
tandis  que  si  c'  est  au  p61e  que  Ton  fait  arriver  de 
rfelectricitfe  positive,  la  tension  est  r6duite  k  0*  au  pdle 
n^gatif.  En  un  mot,  d'^lectricit^  arrivant  au  p61e  de 
mSme  nom  qu'  elle  r^uit  la  tension  de  Tautre  pole, 
et  r^lectricit^  arrivant  au  pdle  de  nom  contraire 
augmente  la  tension  k  Tautre  pule. 

*'  Maintenant  les  piles  que  Ton  observe  itant 
ordinairement  placces  sous  un  globe  de  verrc  et 
conmiuniquant  par  un  pole  avec  le  rfeservoir,  et 
Tautre  £tant  isol^  dans  un  milieu  peu  accessible  k 
Fhumidit^,  ce  n'  est  done  pas  k  celui-ci  que  F^lec- 
tricit6  peut  se  transmetter,  et  V  on  ne  peat  concevoir 
son  action  qti  en  supposant  qu!  elle  vienne  de  la 
terre. 

*'  Mais  n'  arrive-t-il  pas  en  effet,  lorsqu*  un  nuage 

orageoux  s'approche  de  la  terre,  qu'  une  certaine 
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quantity  du  fluide  naturel  du  reservoir  commun  soit 
d6composee  et  attiree  par  I'^lectricit^  contraire.  La 
surface  de  la  terre  doit  ainsi  presenter,  a  T  endroit 
oil  il  existe  un  orage^  du  fluide  positif  ou  negatif 
qui  se  recompose  avee  r61ectricit6  des  nuages,  Ibrsque 
la  pluie  vient  h.  servir  de  conducteur.  On  peut 
verifier  ce  fait  par  I'experience  direct,  puisqu  il 
suffit  pendant  un  temps  orageux  de  mettre  un  61ec- 
trom6tre  tres  sensible  en'  rapport  avec  le  reservoir 
commun  pour  obtenir  des  signes  d'61ectricit6.  .  // 
est  vrai  que  ce  riesi  point  pendant  les  orages  que 
surviennent  les  grands  changements  dans  les  varia- 
tions de  la  t elision  des  piles  seches.  Mais  n'est-ilpas 
possible  qtiil  y  ait  des  orages  dans  le  sein  de  la 
terre,  comme  il  y  en  a  dans  Tatmosph^re  ?  que  dans  les 
tremblements  de  terre  surtout  il  se  fasse  de  grandes 
decompositions  de  fluide  61ectrique  qui  repondent 
k  de  grandes  distances,  et  qui  viennent  agir  sur  nos 
instruments  bien  plus  puissamment  que  les  orages 
de  notre  atmosph(^re  ?  Mais  il  sera  toujours  fort 
difficile  d'arriver  en  cela  k  un  resuUat  certain,  at- 
tendu  qu'  il  nous  est  impossible  de  savoir  comment 
le  fluide  61ectrique  se  propage  et  se  distribue  dans 
les  couches  si  varices  de  la  terre ;  que  tel  effet  qui 
se  produit  ici  peut  txhs  bien  6tre  insensible  ailleurs^ 
et  que  souvent  il  doit  arriv^r  que  les  effets  de  la 
temperature  sont  confondus  avec  d'autres. 

''  Mais  ce  qui  parait  demontr6  quant  k  present, 
c'est  que  la  terre  pouvant  fournir  dans  certains  com 
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de  Veleetricite  aux  piles  sechea,  leur  tension  peut 
etre  augmentee  ou  dinUnnee. 

**  L'appareil  Zambonique  peut-il  produire  quelque 
acticNi  chimique,  et  peut>-ou  comparer  son  actiim 
k  celle  de  la  pile  de  Volta  ?  Un  chapelet  forni6  de 
&2  piles  s^hes  de  mille  disques  chacune  a  donn6  de 
fortes  ^tincelles,  mais  son  action  chimique  a  ^tA  ab- 
sdmnent  nuUe.  II  a  6t6  impossible  m^me  en  em- 
jrioyant  la  m^thode  de  Wollaston  de  decomposer 
Teau  on  de  changer  la  couleur  des  teintures  les  plus 
faibles.  Ce  n'  est  point  ici  la  force  qui  a  manqu6 
pour  agir  ch6miqnement  sur  les  corps,  mais  c*e8t 
qn'il  n'  y  a  pas  de  courant  dans  les  piles  s^chei 
comme  on  V  entend  de  I'^lectricite  Voltaique ;  lent 
action  est  toute  de  tension  et  nuUement  galvanique^ 
Pour  bien  comprendre  les  piles  sdches^  il  ne  faut 
point  les  comparer  k  la  pile  de  Volta,  mais  k  une 
machine  61ectrique  qui  se  recharge  de  elle*m6me* 
Le  courant  qu'  elle  produit  n'est  qu'  une  suite  de 
decharges,  une  s^rie  d'etincelles  qui  se  suivent  k  de 
irhs  courts  intervalles  et  qui  ne  pen  vent  par  cela 
m^me  produire  aucun  effet  chimique." 

Thus,  the  experiments  made  by  M.  Donn6  on  the 

Zambonic  pile  show,  that  neither  the  variations  in 

the  weight  or  hmniidity  of  the  atmosphere,  produce 

any  sensible  effect  on  the  changes  in  its  tension ;  but 

that  it  is  quite  different  with  the  variations  of  its 

temperature.  As  these  piles  s^hes  respond  (though 

in  a  manner  quite  different)  as  regularly  as  the 

L  2 
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thennometer,  to  the  changes  of  atmospheric  tem- 
perature; these  piles^  in  a  word,  being  the  exact 
echo,  or  expression  of  the  direct  action  of  the  pri- 
mary electrical  forces  of  the  sun  and  earth  on  the 
atmosphere/  in  which  the  principle  of  its  tempera- 
ture has  its  source.  Nor  are  these  the  eflFects  pro- 
duced by  th6  changes  of  atmospheric  temperature 
on  the  piles  seches  confined  to  pointing  out  the 
sources  of  this  principle  in  the  atmosphere,  but  they 
likewise  show  the  manner  of  their  action  in  its  pro- 
duction— viz.  that  it  is  not  with  the  heat  or  cold 
consequent  on  the  action  of  the  primary  electric 
forces  of  the  sun  and  earth  on  the  atmosphere,  as 
with  the  heat  or  cold  produced  artificially,  or  by 
combustion  and  radiation — immediate  or  direct;  but 
oblique,  or  following  cffter.  The  maonmum  efiect 
of  the  extreme  action  of  either  of  these  primary 
electrical  forces  on  the  temperature  of  the  atmos- 
phere diumally  as  annually,  as  the  maximum  effect 
of  the  extreme  action  of  temperature  on  these  piles, 
not  occurring  at  the  period  of  either  action,  but 
subsequently,  in  both  cases  :  these  maximum  effects 
being  induced  by  the  concentration  of  both  actions  at 
the  periods  of  their  changes.  That  I  have  borrowed 
nothing  as  to  the  date  on  which  my  theory  of  pla- 
netary temperature  is  founded,  from  this  Memoire 
of  M.  Donn^ ;  as  that  he  himself  was  entirely  at  a 
loss  as  to  the  causes  in  which  the  phenomena  pro- 
duced, as  reported  by  him,  on  the  Zambonic  pile  by 
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the  changes  of  temperature  in  the  atmosphere,  will 
appear  sufficiently  manifest,  from  the  assumptions 
explanatory  of  these  phenomena  which  he  indulges 
in,  a»  recorded  in  the  Memoire  itself :  in  which  we 
find  him  ascribing  them  to  the  action  of  **  wages 
dans  le  sein  de  la  terrer 

And  here  it  becomes  necessary  to  observe,  that  in 
the  misconception  alluded  to,  in  reference  to  the 
nature  of  planetary  electrical  action,  we  perceive 
the  source  of  that  which,  by  giving  a  wrong  direo- 
tioB  to  the  consideration  of  the  subject,  has  pre- 
sented the  most  formidable  bar  to  arriving  at  the 
knowledge  of  the  true  principles  in  which  planetary 
temperature  ha^  its  source.  For  the  only  species  of 
electricity  recogmaKed,  as  yet,  in  the  atmosphere,  it 
will  be  observed,  b  that  which  is  connected  with  the 
fonnation  of  water  in  its  bodyi — i.  e.  the  inverse 
electric  action;  as  to  indicate  the  changes  which 
take  place  in  this  species  of  electric  action  alone, 
the  <mly  electrometer  hitherto  in  use  is  applied. 
Whereas  the  Zambonic  pile  being,  as  I  esteem  it, 
the  true,  and,  as  such,  the  only  electrometer  hitherto 
discovered,  which  indicates  the  changes  iu  the  direct 
action  of  the  primary  electrical  forces  of  the  sun  and 
earth  on  the  atmosphere,  has  not  only  not  be^i  ap- 
plied in  this  way,  but  (as  we  see)  these  the  causes  in 
which  its  variations  have  their  source,  have  not  even 
entered  into  the  imagination  of  the  gentleman  who  thus 
reports  the  result  of  hb  observations  on  the  latter. 
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That,  however,  the  knowledge  of  the  true  causes 
in  which  the  phenomena  of  the  Zambonic  pile  have 
their  source,  and  consequently  of  the  principles 
which  originate  and  sustain  the  phenomenon  of  pla- 
netary temperature,  could  not  much  longer  have 
remained  a  secret;  not  only  the  fiurther  attention  to 
the  phenomena  of  this  the  Zambonic  pile  induced 
by  the  Mfemoire  of  M.  Donn6,  but  a  concurrence  of 
circumstances  elicited  by  the  experiments  of  others, 
bearing  on  the  same  subject,  warrants  our  assuming; 
of  which,  some  noticed  by  M.  Becquerel,  in  aM^moire 
entitled  *^Dupouvqir  thermo-electrique  des  Metmix," 
read  by  him  at  the  sitting  of  the  French  Institute, 
of  the  3d  August,  1829,  may  be  cited  in  proof.  In 
which,— referring  to  the  discoveries  of  new  analogies 
between  electricity  and  heat,  amongst  others  are  the 
following  observations :  "  Les  eSet$  ^lectriques  qui 
ont  lieu  pendant  le  refroidissement  et  le  r^chaufFe- 
ment  du  corps  Jimt  naitre  plusieurs  conjectures. 
Une  partie  de  Telectricit^  atmospherique  ne  serait 
elle  pas  due  k  une  cause  serablable  ? . . . .  tant  qu'il  y  a 
rayonnement  de  la  chaleur  d'une  mol^ule  k  lautre, 
il  y  a  ^galement  actions  ^lectriques  a  distance :  deux 
effets  qui  ont  de  I'analogie  ensemble,  et  qui  con- 
courent  k  etablir  un  nouveau  rapport  entre  la  cha- 
leur et  le  fluide  electrique,"  &c.  &c.* 

Thus  having,  by  the  admission  "that  there  is  no 
fluid  known  except  such  as  contains  tracer  which  is  ca- 

♦   See  the  Globe^  Paris  paper,  of  12lh  August,  1829. 
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pable  of  being  made  the  medium  of  connexion  between 
the  metals  of  the  voltaic  pile ;"  and  ''  that  the  power 
of  water  to  receive  double  polarities,  and  to  evolve 
oxygen  and  hydrogen,  f^  neceasary  to  the  constant 
operatioQ  of  the  connecting  apparatus,**  shown  by 
the  total  dependance  of  the  voltaic  battery  on  the 
presence  of  water,  the  identity  of  electricity  with 
this  element ;  and  consequently,  that  it  is  no  more 
than  the  instrument  of  eliciting,  simply  by  the 
decomposition  and  consequent  change  of  properties 
it  induces,  the  dormant  electrical  forces  concentrated 
in  this  fluid.  Having  further  pointed  out  the  divi- 
sibility of  water  into  opposite  kinds — solar  and 
planetary ;  as  the  identity  of  electricity  with  certain 
atmospheric  phenomena, — exemplified  by  the  experi- 
ments of  Dr.  Franklin;  I  have  ultimately,  as  I 
trust,  by  the  experiments  made  with  the  Zambonic 
pile,  established  an  identity  between  the  principle  of 
atmospheric  temperature  and  electricity,  in  such 
way,  as  to  satisfy  the  most  fastidious  as  to  the  cor- 
rectness of  the  important  fact,  that  the  principle  of 
planetary  temperature  is  altogether  derived  from 
electrical  agency, — were  not  the  analogy  which 
subsists  between  the  lunar  action  on  the  tides  and 
temperature,  of  itself  sufficient  to  demonstrate  it. 
The  discovery  of  which,  long  before  th^  report  of 
the  latter  experiments  met  the  public  eye,  it  was 
which  satisfied  me  that  it  must  be  so ;  there  being 
no  other  principle  in  nature  besides  electricity  to 
which  it  is  possible  to  trace  this  connexion. 
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Assuming  then  as  a  fact^  the  authenticity  of  which 
no  longer  admits  of  doubt,  that  the  whole  range  (if 
atmospheric  phenomena^  whether  by  day  or  night, 
from  the  hurricane  and  thunderbolt  carrying  des- 
truction in  their  course,  to  the  light  zephyr  of  a 
summer  evening  sky  r— as  from  the  glowing  tempera- 
ture and  dazzling  brightness  induced  by  the  vertical 
action  of  a  tropical  sun,  to  the  deep  shades  and 
withering  action  of  a  polar  sky,  to  have  their  source 
in  electrical  agency.  Before  entering  on  the  dis- 
cussion of  these  phenomena,  it  is  necessary  to 
attempt  a  classification  of  them, — ^following,  as  nearly 
as  possible,  the  rank  and  connexion  which  appear 
to  subsist  between  them  in  nature. 

Thus,  reverting  to  first  principles, — ^it  being  on 
the  circulation  subsisting  between  the  elements  of 
water  and  air,  on  which  the  principle  of  their  renc>- 
vation  and  salubrity  is  assumed  to  be  founded, — a& 
that,  with  the  phenomena  connected  therewith  are 
identified  the  revolutions  of  atmospheric  tempera- 
ture, in  alternately  advancing  and  receding  to  their 
opposite  extreme  annual  degrees.  In  a  classi- 
fication of  these  phenomena,  those  with  which  this 
circulation  between  the  elements  of  water  and  air, 
and  those  annual  revolutions  of  temperature,  are 
more  particularly  connected,  being  those  from  which 
its  other  phenomena  are  derived,  necessarily  hold 
the  first  place.  These  leading  phenomena  of  the 
atmfosphere  by  which  this  principle  of  circulation  is 
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Upheld^  similu  to  the  primary  electrical  forces^  are 
divisU^le  into  opposite  species,  having  their  sources 
in  decomposition  and  composition ;  it  being  by  the 
firat,  through  the  action  of  the  opposite  primary 
electrical  forces  on  the  element  of  water^  that  the 
aeri£oim  bases  of  the  atmosphere  are  renovated ;  as 
by  the  subsequent  re-union  of  these  bases  in  its 
body  induced  by  the  latter  or  cofnposiiion,  and  their 
consequent  return  to  the  earth  in  water^  the  latter 
ekment  is  renovated.  Which  phenomena  being,  as 
they  are^  totally  opposite  in  their  nature  and  effects, 
may  be  said  to  constitute  the  balance,  by  whose 
oscillations  or  alternate  action,  the  movements  of  its 
other  phenomena  are  continually  regulated  and 
harmonized.  Thus,  were  the  decomposition  of 
water  induced  solely  by  the  action  of  (me  species  of 
the  primary  electrical  force, — as  these  phenomena 
are  simply  of  opposite  species,  so,  in  their  classifica- 
tion, they  would  only  admit  of  being  divided  into 
opposite  species ;  but  as  the  action  by  which  the 
decomposition  of  water  is  effected— as  the  primary 
electrical  forces,  is  in  itself  divisible  in  opposite  spe- 
cies;— this  is  the  cause  why  the  leading  phenomena 
of  the  atmosphere,  connected  with  the  circulation 
subsisting  between  these  elements,  are  divisible  into 
three  classes,  viz.  the  direct  agency  of  the  positive 
electric  action  of  the  sun,  with  the  phenomena  of 
beat  and  the  calorific  condensation  of  the  positive 
base  of  the  atmosphere  in  its  inferior  region,  thence 
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induced;  the  negative  electrical  aclion  of  the  earth, 
with  the  phenomenon  of  cold,  and  ihtxfrigorific 
condensation  of  the  negative  electrical  base  of  the 
atmosphere,  chiefly  in  its  superior  region,  consequent 
thereon ;  and  the  inverse  electric  action ;  or  aqueous 
condensation  of  these  opposite  aeriform  electrical 
bases,  in  the  re-formation  of  water  in  its  body,  thence 
induced. 

r 

To  these  primary  phenomena  of  the  atmosphere 
are  to  be  added  two  others ;  which,  though  subor- 
dinate in  degree,  are,  notwithstanding,  whether  con- 
sidered as  regards  their  relations  with  the  preceding 
class,  or  the  effects  they  induce,  too  important  not 
to  merit  our  particular  notice, — ^which  phenomena, 
similar  to  the.  former,  from  these  the  effects  they 
induce  are  denominated  in  the  present  theory,  the 
mephitic  and  meteoric  condensations  of  the  atmos^ 
phere ;  the  first  from  its  deleterious  effects,  particu- 
larly in  certain  locations,  on  the  human  constitution ; 
the  latter  from  its  effect  of  originating  meteors. 
And  as  the  first  class,  from  the  decided  influence 
they  exercise  on  the  temperature  and  other  leading 
phenomena  of  the  atmosphere,  are  denominated  its 
perfect  condensations;  so  the  latter,  from  being  no 
more  than  approximations  to  one  class  of  the  former, 
the  aqueous  condensation^  are  esteemed  compara- 
tively as  its  imperfect  condensations.  Thus,  as  the 
latter  are,  as  stated,  simply  diminutives  of  the 
aqueous  condensation,  they  are  assumed  to  differ  in 
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their  effects  from  the  latter,  chiefly  by  reason  of  the 
difference  which  exists  between  the  electrical  bases 
of  the  opposite  regions  of  the  atmosphere  in  the 
scale  of  its  ascent  where  they  occur, — the  mephitic 

condeiMation,  and  the  formation  of  dew  it  induces, 

• 

being  cmifined  to  the  calorific  btue  and  inferior 
regum  of  the  atmosphere;  as  the  meteoric  to  the 
frigorijic  hose  and  superior  region  of  the  atmos- 
phere. Thus  it  will  be  perceived  that  each  of  these 
phenomena,  whether  of  the  primary  or  secondary 
class^  has  its  pai^icuUar  location  in  the  body  of  the 
atmosphere  :  the  calorific,  and  frigorific  condensa- 
tions, being  induced  by  the  alternate  action  of  the 
opposite  primary  electrical  forces  in  the  annual 
circle  of  their  movement,  being  chiefly  confined  to  its 
iitferior  and  sfiperior  regions ;  the  aqueous  conden- 
sation as  resulting  from  the  reunion  of  these  its 
opposite  electrical  bases,  occurs  on  the  line  which 
separates  their  opposite  grand  depots,  or  in  the 
middle  region  of  the  atmosphere ;  while  the  mephitic 
and  meteoric  condensations,  being,  as  noticed,  sim- 
ply modifications  of  the  aqueous,  induced  by  the 
reversed  action  of  its  opposite  electrical  poles  on  their 
opposite  haseSy  are  necessarily  confined  to  the  op- 
posite regions  occupied  by  these  their  opposite 
grand  aggregates. 

As  to  the  circumstances  of  the  Jteighty  and  tlte 
figure  of  the  atmosphere, — similar  to  the  terms  up 
and  down,  as  they  refer  to   astronomy, — it  is  an 
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assumption  of  the  present  theory^  that  they  can 
only  be  considered  as  reialive  in  their  application. 
For^  as  without  *  a  conductor  it  were  impossible  for 
the  primary  forces  of  the  sun  to  act  otL  those  of  the 
planets^  as  for  the  primary  forces  of  the  planets 
to  act  on '  those  of  the  sun ;  and  that  it  is  thence 
assumed  7J&a/  such  a  conductor  exUts,  consisting  »of 
^a*  universal  ether ^  ox  atmosphere^  which  extends 
throughout  the  entire  of  the  regions  of  spacer  tci^ 
versed  by  the  sun  and  planets^and  in  which  consa- 
'quently <  they  revolve;  and  that^  partaking  of  th^ 
<^posite  species  of  the  primai^  forces^  this  universal 
conductor  is  mutually  derived  from  the  sun.  and 
planets.  Hence^  I  say^  the  height  and  figure  of  the 
16oai  atmosphere'of  the  eartib,  as  of  those  of  the  sun, 
and  other  planets,  should  only  be  considered  as 
^jsignifying  the  range  of  the  phenomena  isi  lights 
meteors,  &c.  or  the  local  extent  of  the  phenom^ia 
induced  by  the  local  action  of  the  opposite  primaiy 
electrical  forces  of  these  bodies  in  the  vicinity .  of 
their  superficies,  on  the  points  of  this  universal 
atmosphere  occupied  by  the  masses  of  these  bodies. 
That,  however,  a  distinction  is  made  betweeti  this 
universal  atmosphere  of  the  solar  system,  and  the 
local  atmospheres  which  encircle  the  sun  and 
planets,  will  be  seen  by  perusing  the  succeeding 
article. 

And,  having  thus  disposed  of  these  preliminary 
observations,  I  shall,  at  once,  proceed  to  treat  of 
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the  various  phenomena  of  the  local  atmospheres  of 
the  sun  and  planets^  on  the  principles  of  the  present 
theory;  assuming,  as  I  do,  that  these  phenomena, 
whether  in  the  sun  or  planets,  have  their  source  in 
the  same  principles,  and  are  governed  in  their  de- 
velopment by  the  same  laws.  In  the  execution  of 
whidi  I  shall  commence  with  discussing  that  primary 
miracle,  assumed  to  be  induced  by  the  concentred 
positive  electric  action  of  the  sun  on  the  planets,  as 
by  the  concentred  negative  action  of  the  planets  on 
the  sanr-Mght — *^  holy  light !  ofispring  of  heaven 
firet-bom.*'  Which  Dr.  Amott,  in  his  Elements  ^ 
PhyeieSy  justly  describes  *'  as  the  absolutely  necessary 
medium  of  communication  between  living  creatures 
and  the  universe  around  them."  And  of ''  the  truths 
now  positively  ascertained  with  respect  to  its  nature," 
and  that  of  its  twin  miracle,  vision^  he  so  eloquently 
observes,  that  they  ''  are,  perhaps,  those  in  the  wide 
field  of  human  inquiry  which,  acting  on  ordinary 
apprehension,  most  forcibly  place  the  individual, 
as  it  were,  in  the  presence  of  Creative  Intelligence, 
and  awaken  the  most  elevated  thoughts  of  which 
the  human  mind  is  capable." 
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LIGHT,  SOLAR  AND  PLANETARY. 

The  first,  the  most  lovely,  as  well  as  most  neces- 
sary, and  comprehensive  emanation,  resulting  from 
the  positive  electrical  action  of  the  sun  on  the 
planets,  as  of  the  negative  electrical  action  of  the 
latter  on  the  sun,  in  these  bodies  respectively,  is  the 
beautiful  phenomenon  of  light :  which,  it  may  be 
observed,  has  furnished  matter  of  contemplation,  not 
alone  to  the  philosopher,  the  painter,  and  the  poet, 
but  to  the  duller  capacity  of  the  most  unlettered 
peasant,  as  of  gratulation  and  joy  throughout  die 
widely  dispersed  and  innumerable  members  of  the 
family  of  nature,  who  are  gifted  with  the  faculty  erf 
vision ;  and  deprived  of  which,  the  magnificent 
spectacle  she  presents  were  no  better  than  a  chaotic 
blank. 

To  suppose,  conformable  to  the  vulgar  idea,  that 
light  is  material;  and  that  it  is  projected  from  the 
sun*s  body  into  the  regions  of  space  in  a  succession 
or  stream  of  minute  particles,  the  force  of  which, 
or  of  their  repulsive  action  on  each  other  is  such,  as, 
in  the  opinion  of  a  late  philosopher,  constitutes  a 
principle  whereby  the  rotary  movement  of  the 
planets  may  be  satisfactorily  accounted  for ;  were 
about  the  same  as  to  suppose  the  light  produced  by 
a  candle  to  have  been  a  substance  which  previously 
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existed  in  the  atmosphere  where  seen,  and  with 
which  combustion  has  no  other  than  a  fortuitous 
connexion.  For,  did  light  issue  from  the  sun  in  a 
perfect  state 9  as  thus  assumed ;  all  parts  of  space 
comprised  witliin  the  solar  system,  similar  to  an 
apartment  artificially  lighted  up,  would  be  so  tho- 
roughly illuminated  thereby,  that  night  would  dis- 
appear^  or  rather  be  unknown  in  the  planets ;  the 
shadows  of  these  bodies,  on  the  sides  averted 
from  the  direct  action  of  such  light,  not  being  of  a 
nature  sufficient  to  prevent  their  being  illuminated 
thereby,  though  in  a  less  degree  than  their  opposite 
hemispheres,  -—  reflected  as  light  so  constituted 
would  be  from  the  neighbouring  regions  of  space. 
Such  being  the  case,  even  with  bodies,  as  refers  to 
the  relations  subsisting  between  them  and  the  space 
illuminated  in  an  apartment,  comparatively  larger 
than  those  of  the  planets  ;  all  sides  of  which  within 
the  range  of  such  light,  the  same  as  the  sides  di- 
rectly opposed  thereto,  being,  though  in  a  less  de- 
gree, illuminated  by  it ;  which  circumstance,  it  may 
be  observed,  were,  of  itself,  fatal  to  this  theory  of 
the  solar  light. 

It  is  not  the  least  of  the  wonders  discovered  by 
those  who  have  turned  their  attention  to  the  con- 
templation of  Nature,  that,  notwithstanding  the 
boundless  resources  placed  at  her  disposal,  she  is 
so  strict  an  economist  in  the  manner  qf  their  appli- 
cation,  that  if  there  be  one,  who  more  than  any 
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other^  appears  to  make  ''mere  utility*'  the  leading 
feature  in  her  designs— as  constituting  the  extreme 
limit  to  which  the  effect^ contemplated  by. her.di^ 
positions  are  allowed  to  extend  themselvea— rit.Jif 
Her.  This  is  not  only  apparent  in  the  adap^njtipii 
of  parts  to  each  other^  as  to  the  attainmenit  ^  t)^ 
several  objects  required  by  the  wants  of  e^^.peQi^ 
liar  nature,  in  the  organization  established  by  \ysi, 
throughout  Uie  animal  and  vegetable  kingdomsy.biiA 
extends  to  the  general  configuration,  intend  W^"-, 
rangement^  and,  finally,  to  the  local  phenomena  qC 
those  immense  theatres  appropriated  to  their  use-m 
the  heavenly  bodies.  Thus,  we  observe  that  tl^ 
vital  principle  of  heat  is  so  strictly  limited  in.ijbs^. 
range  to  objects  of  mere  utility,  that  a  portion  of 
the  solid  superficies  of  the  earth  itself,  (i.  e^  thQ 
summits  of  the  loftier  ranges  of  mountains,)  is  eterr^ 
nally  estranged  from  its  genial  influence.  And  it 
will  be  found,  that  she  has  not  deviated  from  this, 
rule  in  reference  to  her  twin-of&pring,  the  pheno^, 
menon  of  light ;  extending  its  action,  as  being  mar^ 
essential  than  that  of  heat,  to  a  greater  elevation  in » 
the  atmosphere,  but  still  circumscribing  even  this  tp. 
the  strict  limit  of  inere  utility. 

It  will  be  observed,  reasoning  from  analogy,  that . 
divisible  as  the  systems  of  the  heavens  are,  into  bo-< } 
dies  of  opposite  kinds,  solar  and  planetary  ;  which  . 
are  the  respective  conservatories  of  the  opposite/^ 
species  of  the  primary  forces,  whose  agency,  at  onec^p  > 
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ABtaim  and  vivifies  them.    That^  as  refers  to  this 
sjrstem,  cyf  which  the  planet  we  inhabit  is  a  member^ 
notwitllstanding  the  existence  of  a  umverMl  atmo^^ 
phert  therein,  as  assumed^  which  serves  as  the  con- 
dndhir  to  the  action  of  these  bodies  on  each  other, 
Amstitiiting  as  the  latter  does  the  bond  of  mutual 
dependence  which  connects  them  as  a  wholcj  whose 
sefteiml  parts  are  essential  to  the  well-being  of  each 
etller;   it  will  appear  evident  that,  from  the  local 
dnmlalkm  continually  going  on  between  the  oppo- 
rite  grand  local  reservoirs  of  the  electrical  forces  of 
tfiese  bodies,  the  elements  of  water  and  air,   on 
#hich  the  principle  of  the  renovation  of  these  ele- 
mrats  depends;  that  the  continual  stream  of  ex* 
halation   from  the  former  to  the  latter  element, 
tnmng  from  its  decomposition  into  air,  induced  by 
file*  action  of  the  primary  electrical  forces  on  it,  as 
of  the  existence  of  the  opposite  action  in  the  latter 
element,   whereby  its   opposite  aeriform  bases  are 
re-ineorporated  in  the  previous  state  of  their  union 
in  the  formation  of  water  in  its  body ;    and  that 
the  no^  of  the  phenomena  induced  by  these  oppo- 
site ageficies,  being  confined  within  a  certain  extent, 
as  refers  to  the  superficies  of  these  bodies ;  that  the 
oontmual  activity  induced   within  this  extent  by 
these  opposite  phenomena,  must  have  the  effect  of 
Migfaiiiting   round  each,  a  local  atmosphere,  to 
nldch,  as  stated,  these  local  phenomena  are  more 
particQiarly  confined ;  and  thence  possessing  a  den- 
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sity  of  volume  proportionally  greater,  as  well  aa  to  a 
certain  extent  a  dissimilitude  in  its  nature,  from 
that  of  the  purer  ether  which  surrounds  it,  as  being 
continually  charged  with  the  grosser  elements  of 
this  local  action.  And  further,  that  from  the  sources 
whence  they  are  derived  being  so  essentially  dif- 
ferent, as  are  the  grand  depots  of  the  positive  and 
negative  primary  electrical  forces  of  the  system, 
that  the  local  atmosphere  of  the  sun,  as  contrasted 
with  those  of  the  planets,  cannot  be  of  the  same 
nature ;  and  consequently,  that  a  variety  in  the 
same  phenomena  in  the  solar  and  planetary  atmos- 
pheres must  necessarily  follow  from  this  dissimili- 
tude in  their  elements.  To  which  circumstance,  as 
assumed,  is  owing  the  striking  difference  observable 
between  the  solar  light  and  that  of  the  planets ;  the 
sun  being  considered  as  of  the  number  of  the  fixed 
starsy  as  the  latter,  of  their  dependent  orbs.  It  is 
necessary  to  add,  that,  as  a  relative  proportion 
should  subsist  between  the  extent  of  these  local  at- 
mospheres and  the  magnitude  of  the  masses  they 
invest ;  the  local  atmosphere  of  the  sun  should  be 
far  more  extensive  than  those  of  the  planets,  as  of 
the  primary  planets,  than  those  of  the  secondary 
class ;  other  circumstances  the  same.  But  not  only 
the  comparatively  greater  extent  of  these  local  at- 
mospheres possessed  by  comets,  but  even  that  of 
the  planet  MarSy  as  contrasted  with  those  lying 
nearer  the  sun,  show,  that  circumstances  exist  in 
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certain  of  these  bodies  which  iuduce  a  departure 
from  this  rule,  causing  an  increased  ^tmplitude  or 
contraction  in  their  extent,  adapted  to  their  mag- 
nitudes^  tod  peculiar  position,  or  the  eccentricity  of 
their  orbita  with  respect  to  the  sun.  The  object  of 
siK^  departure,  evidently  being  to  approximate  re- 
mits, more  particularly  in  the  circumstance  of  their 
temperature. 

Thus,  it  may  be  perceived,  the  difficulties  which 
have  interfered  in  determining  the  height  qftheat^ 
MMpAew,— *which  have  so  long,  and  it  may  be  added, 
BO  fruitlessly,  engaged  the  attention  of  astronomers 
to  teconcile,  may  be  explained  on  principles  the 
most  simple  and  satisfactory.  For  the  range  ^ 
light  being  assumed  to  be  that  of  the  extent  of  this 
local  atmosphere ;  the  calculations  as  to  its  e£kct 
itf  reflecting  and  intercepting  the  light  of  the  sun, 
to  the  altitude  of  between  ^br^y  emdjiftf/  miles, 
may,  I  think,  be  considered  as  mainly  correct,  as 
refers  to  the  altitude  qf  the  local  atmosphere  of  the 
earth.  While  the  superior  range  of  certain  meteors 
(calculated  to  be  from  ninety  to  one  hundred  miles 
from  the  earth,)  at  the  same  time  that  it  demon- 
strates the  superior  range  of  the  influence  exercised 
by  the  action  of  the  electrical  poles  of  the  earth,  to 
that  of  the  extent  of  this  local  atmosphere  and  the 
range  of  light  in  the  scale  of  its  ascent,  proves,  by 
the  appearance  of  these  meteors  at  such  an  eleva- 
tion, the  presence  of  a  d^erent  medium  beyond  it; 

M  2 
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thus  showing  the  existence  of  the  universal  aimos^ 
phere,  by  which^  as  assumed^  the  local  atmospheres 
of  the  sun  and  planets  are  invested. 

It  is  fiirther  to  be  observed,  that  owing  to  the 
aggregate  elements  of  the  pc^itive  electrical  force  of 
the  solar  system  being  concentrated  in  a  single 
point — the  sun;  while  the  aggregate  elements  of 
its  opposite,  the  negative,  are  broken  up  and  dis- 
persed in  the  masses  of  the  planets ;  that  the  action 
of  the  former  at  this  the  point  of  their  union  (on  the 
principles  assumed  in  the  Iniroductory  Ohservnt^ 
tians,)  from  the  circumstance  of  their  concentra- 
tion, must  be  much  more  powerfiil  than  that  of  the 
latter,  from  the  circmnstance  of  the  extent  of  their 
distribution  and  separation.  And  consequently, 
'  that  the  phenomena  induced  by  this  force  in  the  sun, 
from  its  great  superiority,  must  be  more  per/evi  in 
their  kind,  than  in  the  planets.  From  this  circum** 
stance  it  will  be  perceived,  that  if,  similar  to  the 
positive,  the  aggregate  elements  of  the  negative 
electrical  force  of  the  solar  system,  instead  of  being 
separated  as  at  present,  were  united  in  a  single 
mass— -reasoning  from  analogy,  their  action  on  the 
sun,  as  of  the  latter  on  them,  so  concentrated, 
would  be  increased  thereby  to  such  a  degree,  that 
Unless  these  masses  were  placed  at  a  much  greater 
distance  from  each  other  than  the  utmost  liimt^ 
of  the  solar  system,  the  eflTect  would  prove  destructive 
to  these  bodies. 
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Bat,  assuming  the  sun's  moYement  of  rotation  to 
be  ihdttccd  by  the  negative  action  of  the  planets,  as 
their  movement  of  rotation,  by  his  positive  action  on 
them ;  of  which,  it  may  be  observed,  the  opposite 
direetiom  of  this  movement  in  the  sun,  from  that  of 
the  planets,  i.  e.Jrom  east  to  toest,  as  being  derived 
from  the  agency  of  an  opposite  species  of  the  same 
jNrineiple,  may  be  considered  as  a  proof,— -the  slow^ 
ness  of  this  movement  in  the  sun,  as  contrasted  with 
that  of  the  primary  planets,  t.  e.  25  days,  14  hours, 
8  minutes,  assuming  it  to  be,  as  in  the  former, 
cooaected  with  the  principle  of  his  mean  tempera* 
tmrey  shows,  from  the  division  and  dispersion  of  the 
elements  of  the  negative  electrical  force  of  the  system, 
as  noticed,  the  tempered  manner  in  which  it  is 
brought  to  act  on  the  mass  of  the  sun. 

Again,  it  may  be  objected  to  the  present  theory 
of  light  and  temperature,  that  as  it  is  an  assumption 
of  it,  that  it  is  by  the  disposition  of  the  opposite 
electrical  poles  in  the  atmospheres  of  the  planets 
induced  by  the  solar  action  on  them,  i.  e,  in  placing 
its  positive  pales  in  contact  with  the  superficies  of 
these  bodies,  that  the  conjoint  phenomena  of  Ught 
and  heat  therein,  are  induced ; — that  the  negative 
action  ci  the  planets  on  the  sun,  should,  on  this 
principle,  have  the  effect  of  causing  a  contrary  dis- 
position of  the  electrical  poles  in  the  atmosphere  of 
the  sun,  by  placing  the  negative  pole  in  contact 
with  his  superficies ;  and  consequently,  that  instead 
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of  light  and  heat^  such  a  disposition  of  the  electric 
forces  should  induce  the  contrary  phenomena  of 
darkness  and  cold  in  the  inferior  region  of  the  solar 
atmosphere?  But  a  little  reflection  will  serve  to 
show*  that  such  cannot  be  the  case^  as  exemplified 
equally  by  the  lunar  action,  as  that  of  the  earth 
itself;  which  being,  as  assumed,  essentially  n^^^o^tte 
in  its  nature,  is,  by  the  presence  of  the  positive 
action  changed  from  negative  to  positive ;  and 
consequently  that  these  bodies  only  exercise  their 
negative  forces  on  the  phenomena  of  the  atmosphere, 
when  the  angle  at  which  they  encounter  the  solar 
action  is  such,  as  by  lessening  the  force  of  the  posi- 
tive action  it  induces  beneath  that  of  their  inherent 
negative  forces,  gives  the  preponderance  to  the 
latter,  or  when,  as  at  night,  the  superficies  of  the 
earth  is  totally  removed  therefrom.  The  reason  of 
this  circumstance,  and  that  which  proves  that  the 
reciprocal  action  of  the  planets  on  the  sun  as  of  the 
sun  on  the  planets,  must  in  the  former  as  in  the 
latter  case,  be  productive  of  the  same  local  distribu- 
tion of  the  opposite  electrical  poles  in  their  atmos- 
pheres, is,  that  different  from  the  ne^a/iW  action 
of  the  planets  or  sun,  instead  of  being  a  simple 
action  derived  from  a  single  force,  the  electridal 
action  which  induces  the  phenomena  of  light  and 
heat  equally  in  the  sun,  as  planets,  is  a  combined 
action  of  the  opposite  species  of  the  primary  elec- 
trical force,  originated  locally  in  the  sun,  as  in  the 
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planets^  by  the  principle  of  their  mutual  refltction. 
Whence,  as  this  action  is  assumed  to  originate  in 
precisely  the  same  principles  in  the  sun»  as  in  the 
planets,  it  follows  that  it  must  be  productive  of  the 
same  distribution  of  the  electrical  poles,  and  of  the 
phenomena  consequent  thereon,  in  the  solar  atmos* 
phere,  as  in  those  of  the  planets.  It  may  be  further 
observed  that,  according  to  the  principles  of  the 
present  theory,  from  the  necessity  which  exists 
equally  in  the  sun,  as  in  the  planets  of  this  com- 
bined or  reflected  action,  in  order  to  the  production 
of  UgJU ;  that  its  presence  in  the  solar  atmosphere 
proves  the  extent  of  the  agency  exercised  by  the 
planets  on  the  local  phenomena  of  the  great  lumi- 
nary of  day.  An  illustration  of  this  concentric 
positive  electric  action  on  the  superficies  of  the 
heavenly  bodies  in  which  these  conjoint  phenomena 
of  their  Ughi  and  heat  are  assumed  to  be  originated, 
may  be  borrowed  from  the  gas  apparatus  for  light- 
ing ;  if  for  ga9  we  substitute  th^  local  atmospheres 
of  these  bodies,  and  for  combustion,  be  substituted 
the  intensity  of  this  species  of  electric  action  at  its 
main  foci  on  the  superficies  of  these  bodies.  Thus, 
in  either  case,  be  the  distance  from  the  sun  to  the 
planetary  bodies  acted  on,  as  from  the  gasometer  to 
thejeis,  what  it  may, — when  this  intensity  of  electric 
action  is,  by  length  of  exposition,  brought  to  the 
requisite  degree  in  the  one,  or  combustion  acts  on 
the  other,  their  power  of  producing  the  phenomena 
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of  light  and  heat  19  the  same.  Nor  can  these 
phenomena  in  the  one  qase>  more  than  \n  the  other>| 
except  by  reflection,  be  said  to  exUi  in  the  intjsrnie- 
diate  spaces  by  which  thei  opposite  extreme  ppints 
occupied  by  the  gas>  as  by  the  eleqtrical  appfgratjus 
of  nature,  are  separated* 

Assuming  then,  similar  to  sound,  to  cohur,,  and 
to  its  conjoint  phenomenon,  heat,  that  tight,  whetlier 
solar,  or  from  whatsoever  source  derived,  1^  not 
material,  but  simply  an  adventitious  quaUty  qf 
bodies,  derived  from  a  certain  intensity  of  action 
and  change  of  properties  in  such  bodies,  whetlier 
derived  from  mechanical,  chemical,  or  electrical 
agency,  at  the  instant  of  such  change  of  properties, 
so  induced,  taking  place ;— which  quality,  as  exem- 
plified by  the  Bolognian  stone,  though  much  ixu)re 
rarely  than  is  the  case  with  colour  or  heat,  certain 
substances  have  the  property  of  absorbing  and  r^ 
taining  for  a  time. 

Further,  assuming  solax  and  planetary  light  ta 
be,  as  heat,  essentially  electric  in  its  origin;  that, 
from  the  difference  subsisting  between  the  electrical 
forces  of  the  sun  and  planets,  it  is,  as  these  bodies, 
divisible  into  opposite  species ;  and  that,  the  sama  as 
planetary  heat,  it  is,  as  assumed,  a  phenomenon 
strictly  local  in  its  nature,  having  no  existence  beyond 
a  certain  limited  elevation  round  the  bodies  it 
invests,  except  by  reflection,  in  the  regions  of  space 
by  which  the  sun  and  pjanets  are  divided, — ^being 
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*  «  ■ 

siAiply  ah  emission  elicited  on  the  points  of  cotKsion 
along  the  electrical  chain  of  action  pretented  by 
the  heavenly  bodies. 

ItUfurth^  assumed  that  the  phenomenon  of  liglii^ 
being  the  conjoint  ofl&pring  with  heat^  of  the  con- 
centric action  of  the  opposite  primary  electrical 
forces  in  the  local  atmoiphera  of  the  smi  and  planets^ 
^-that  iUJlrit  emanation,  similar  to  the  latter  phe- 
nomenon, is  intimately  connected  with  the  main  foci 
formed  by  this  action  on  the  superficies  of  these 
bodies^ — ^requiring,  as  I  esteem  its  production  to  do, 
a  certain  inteniity  of  this  action,  closely  approaching 
in  its  nature  to  the  energy  of  combustion;  and  which 
only  exists  at,  and  in  the  vicinity  of  these  main  foci. 
And  consequently  (as  should  be  the  case  if  our  prin- 
ciples were  correct,)  that  light,  the  same  as  heat, 
should  at  and  in  the  vicinity  of  these  main  foci,  be 
found  to  be  most  powerful  and  perfect ;  its  extension 
thence  throughout  the  more  remote  regions  of  those 
local  atmospheres,  as  we  behold  it,  being  assumed  to 
be  chiefly  by  radiation,  through  these  conducting 
mediums — ^these  first  emissions  of  light  from  the  main 
foci,  being  necessarily  aided,  or  rather  multiplied 
longitudinally  on  either  side  over  the  opposite 
hemispheres  of  these  bodies,  by  the  agency  of  the 
secondary  class  of  local  foci  formed  by  this  action  on 
the  superficies  of  these  bodies  exposed  to  it,  of 
which  the  darkness  induced  by  eclipses  of  the  sun 
furnishes  a  proof —  always,  as   noticed,  bearing 
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a  corresponding  proportion  in  ih^  degree  cf  its 
eirength  to  that  of  the  phenomenon  of  heat^  and 
consequently  to  the  proximity  of  places  to  the 
circles  traversed  hy  the  main  foci>  and  vice  versa. 
Hence,  if  the  facts  connected  with  the  difierent 
degrees  of  intensity  of  the  phenomena  of  light 
and  heat  in  the  various  regions  of  our  atmosphere, 
as  is  the  case,  be  found  in  strict  accordance  with 
the  principles  in  which  they  are  thus  assumed 
to  have  their  source  (and  which,  it  may  be  ob- 
served, never  can  occur  where  principles  are  de- 
fective,) such  accordance  should  be  considered  as 
a  proof  of  the  correctness  of  these  principles. 

From  thence  it  will  appear,  that  neither  species 
of  the  primary  electrical  force,  solar  or  planetary,  is 
^  itself  capable,  in  the  most  distant  degree,  of 
originating  the  phenomena  of  light  or  heat;  but 
that,  in  these  their  opposite  species,  they  result 
from  the  combined  concentric  action  of  these  forces 
(induced  by  the  principle  of  their  mutual  reflection 
of  each  other),  in  the  local  atmospheres  of  these  op- 
positely opposed  electrical  rmrrorsy — the  superficies 
of  the  sun  and  planets.  And  that,  without  the  law 
of  electric  action,  of  always  converging  to  a  focus ; 
and  the  consequent  existence  of  main  foci  of  this  Uie 
positive  or  reflected  action  of  its  opposite  species  on 
the  superficies  of  these  bodies  respectively,  which, 
with  the  bright  emanation  of  light  they  elicit,  similar 
to  the  sacred  fires  of  the  ancients,  of  which  the  latter 
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were  types, — though  with  the  moyement  of  the  bea- 
renly  bodies,  continually  changing  their  local  pam^ 
ikms,  are,  notwithstanding,  never  suspended  or 
eximci:  but  ever  attendant  on  their  progression, 
continue  to  shed  their  holy  influence  along  the 
revolving  circles  of  time  and  of  eternity. 

It  may  be  further  noticed  as  an  instance  of  the 
perfectiofi  of  Im  Miamique  CSle$te,  in  the  admirable 
tdaptation  of  its  several  planetary  members  to  each 
f^er,  as  to  the  production  of  their  local  jAenomena; 
that  whereas,  as  we  perceive  in  eeHp$e9  of  the  ttm^ 
the  interposition  of  an  opaque  body  (as  should  be 
the  case),  suspends  this  reflected  action  of  the  sun 
ud  planets,  that  it  is  only  our  taUlkU  whose  posi- 
tion in  the  ecliptic  is  allowed  by  its  interposition  to 
mtemipt,  even  temporarily,  this  action  with  us;  as 
from  the  harmony  subsisting  between  the  circunn 
stances  of  their  relative  vMLgnUude$  and  di$iance$; 
iidther  does  the  interposition  of  the  planets  which 
lie  between  us  and  the  sun,  interrupt  this  action 
in  the  earth;  nor  does  the  interposition  of  the  earth 
interrupt  it,  as  is  known,  in  the  planet  Mmr$. 

Again,  resuming  the  connexion  assumed  to  subsist 
between  the  phenomena  of  solar  light  and  heat  in 
our  atmosphere,  and  bearing  in  mind  the  superior 
range  of  the  former  to  that  of  the  latter  in  its  body, 
we  shall  find  that,  according  to  the  $eamm,  the  iati» 
tudo^  and  ih$  nature  of  the  rejecting  surface  beneath, 
the  anal<^  between  these  j^ienomena  will,  at  all 
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timesj  and  under  all  circumstances  (u  covered  »ky 
only  excepted),  be  found  perfect.  Thus,  wherever 
solar  heat  is  most  powerful,  and  extends  to  a  higher 
range  in  the  body  of  the  atmosphere,  the  pheno- 
menon of  light  will  likewise  be  found  most  powerful, 
as  its  range  is  more  elevated ;  the  various  degrees 
of  the  strength  or  perfection  of  light  in  the  aacertd- 
f,  as  in  the  horizontal  scale  of  the  atmosphere 
north  and  south,  viz.  of  its  being  most  powerful 
beneath,  and  least  powerful  above, — in  the  former, 
as  most  powerful  at  the  tropics,  and  least  powerful  in 
the  polar  skies,  in  the  latter  scale.  The  marked 
difference  subsisting  between  this  phenomenon  in 
the  tropical  and  polar  skies,  as  between  its  appear- 
ance in  the  opposite  seasons  of  summer  and  winter, 
in  the  same  skies,  furnishes  a  sufficient  proof;  indi- 
cating by  this  gradual  diminution  in  its  force  with 
that  of  its  conjoint  phenomenon,  heat,  that  at  a 
certain  elevation  in  the  atmosphere,  as  assumed, 
light  too  ceases  altogether  to  exist,  except  by  reflec- 
tion. The  dazzling  brilliancy  of  the  sun,  as  observed 
from  the  earth,  being  assumed,  in  a  great  measure, 
to  be  owing  to  the  re/lective  powers  of  the  illumi- 
nated medium  of  the  atmosphere  beneath,  through 
which  it  is  seen  : — as  of  his  apparent  magnitude,  to 
the  density  of  this  medium.  It  being  a  fact,  proved 
by  daily  experience,  that  every  increase  of  density 
or  opacity,  such  as  light  fogs,  &c.  in  the  medium  of 
atmospheric  air,    has    the  effect  of  enlarging  the 
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Appearance  of  objects  seen  through  it^  and  met 
vend. 

Now,  suppose  a  person  placed  at  a  certain  elera- 
tion  in  our  atmosphere,  at  a  point  above  the  curve  of 
congekUiom,  but  below  that  of  the  range  ^f  light ; 
the  Ught  he  would  find  at  such  an  elevation,  it  is 
assumed,  w(mld  be  a  weak,  and  for  the  mogt  part,  a 
rejected  light ;  while,  on  the  opposite,  side  the  solar 
Ught  existing  solely  by  reaction,  and  being  deprived 
of  the  radiating  and  magnifying  powers  of  the 
more^huninous  and  dense  regions  of  the  atmosphere 
beneath,  would  be  found  to  fall  off  considerably  in 
its  brilliancy;  as  the  appearance  of  the  sun's  body  in 
sise,-^4us  light  and  magnitude  approximating  to  those 
of  the  fixed  stars.  While  a  similar  approximation 
in  the  light  and  appearance  of  the  earth  to  those 
of  the  moon,  would  take  place,,  if  this  person  were 
placed  at  a  still  greater  elevation ;  which,  were  he 
placed  beyond  the  curve  of  light,  or  range  of  the 
local  ataDosphere  of  the  earth,  would  become  perfect; 
as  likewise  the  light  and  appearance  of  the  sun  to 
those  of  the  fixed  stars ;  there  being,  as  assumed,  no 
light  existing  in  such  region,  except  by  reflection* 
The  magnitude  and  brilliancy  of  the  sun,  as  con* 
trasted  with  the  fixed  stars,  owing  to  hie  proximify 
being,  necessarily,  much  greater ;  as,  for  the  same 
reasons,  the  light  and  appearance  of  the  earth,  as 
contrasted  with  those  of  the  moon,  independent  of 
its  superior  magnitude,  would  be  much  greater; 
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widiout  the  correctness  of  the  comparUon^  howerer, 
in .  either  case,  being  at  all  weakened  thereby. 
Indeed^  were  not  the  limits  of  the  range  of  light  in 
the  inoon>  and  other  planets,  as  in  the  sun  himselj^ 
so  clearly  defined,  in*  the  appearance  .presented*  by 
those  bodies,  of  itself  sufficient  to  prove  the  loeaUi^ 
of  tiiis  phenomenon; — the  blue  tint  ofthe^firmameni 
by  day,  might  be  adduced  as  a  sufficient  proof  of 
the  nan^xisienee  of  light  in  the  atmosphere,  bcjrond 
a  certain  elevation ;  as  this  colour  may  be  said  to  be 
simply,  a  modification  of  the  absence  of  light  or 
darknesi,  which,  from  the  confine  of  our  local 
atmosphere,  fills  the  external  regions  beyond  it; 
induced  by  those  regions  h&ng  seen  through  an 
illuminated  medium — the  depth  of  this  blue  tint  of 
the  firmament  increasing  by  night,  in  consequence 
of  the  absence  at  the  time  of  such  illuminated  n^* 
dhim* 

Had  Dr.  WoUaston  been  aware  of  these  circum- 
stances, in  estimating  the  rdiative  distances  9f  the 
sun  and  fixed  stars,  by  a  comparison  made  between 
the  light  received  from  these  bodies,  it  would  pro- 
bably have  changed  materially  the  calculations  he 
made  thereon  r  as  in  his  paper  to  the  Royal  Society^ 
founded  on  such  data,  he  places  Sitius  at  a  dis- 
tance from  the  earth,  141,421  times  that  of  the 
sun.  Which  may  serve  to  show  of  what  importance 
the  discovery  of  more  correct  principles  must  prove 
to  the  science  of  astronomy. 
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HaTing  tfaus^  in  the  preceding  oboervations,  as  I 
trust,  fully  established  the  identity  of  the  pheno- 
me&oii  of  planetary  temperature  with  electrical 
agency,  and,  in  the  present  article^  the  identity  of 
the  phenomenon  of  light  with  that  of  temperature^ 
and  consequently  that  its  Mouree  t»  electric.  Hi^ving 
hkewise  pointed  out,  that,  similar  to  the  opposite 
dectrical  forces,  positive  and  negative^  the  pheno- 
menon of  light  they  originate  is  divisible  into  oppo- 
site kinds,  solar  and  pkmetary,  being  a  necessary 
eonsequence  of  the  dissimilitude  of  the  electrical 
elements  of  the  sun  from  those  of  the  planets*  And, 
as  a  further  effect  of  this  dissimilitude  in  the  i^^gre- 
gate  amount  of  these  opposite  electrical  elements 
collected  in  the  masses  of  the  sun  and  planets»  that 
the  phenomena  of  such  of  the  latter  bodies  as  are 
nearest  the  sun,  must,  by  such  approximation  to  the 
grand  focus  of  the  positive  electrical  forces  of  the 
system,  be  affected  thereby, — inducing  a  closer  ana- 
logy to  subsist  between  them  to  those  of  the  sim,  than 
can  certainly  be  the  case  with  those  of  the  planets 
which  are  situated  at  greater  distances ;  owing  to 
the  phenomena  of  the  latter  being  more  intimately 
connected  with  the  negative  species  of  this  force. 
From  which  circumstance,  it  is  inferred,  arises  the 
difierence  in  the  brilliancy  of  the  light  reflected  by 
Mercury  and  Venus,  from  that  reflected  by  the 
more,  distant  planets  of  the  system. 

Finally ;  having,  as  I  trust,  satisfactorily  shown 


176^  The  Atmosphere. 

that  the  phenomenon  of  light,  whether  in  the  sun 
or  planets,  can  only  exist  by  means  of  the  reflected 
actum  of  an  oppoiiie  species  of  the  electric  force,  and 
consequently  that  in  the  flxed  starsy  equally  as  in 
the  sun,  ihe  presence  of  light  presupposes,  in  each, 
the  presence  of  an  attendant  platietary  train,  by 
whose  reflection  it  subsists.  If,  I  say,  we  apply  this 
view  of  the  phenomenon  of  light,  to  the  multitudi^ 
nous  assemblage  of  stars  which,  nightly,  we  behold 
radiating  the  heavens : — what  idea  are  we  to  form  of 
the  mjnriads  of  planetary  bodies  similar  to  the  earth 
we  inhabit,  which,  on  this  principle,  would  be  nece^ 
saryy  in  order  to  the  production  of  the  galaxy  of 
splendour  exhibited  by  those  bodies  throughout  the 
boundless  extent  of  the  firmament. 
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TEMPERATURE^PLANETARY. 

In.  qt^t  the  better  to  understand  the  nature  of 
phin^tyy  temperature,  as  assumed  by  the  present 
theoq^  it  becomes  necessary  to  refer  to  first  prin- 
<%^{  andf  as  Voltaire's  simile  of  the  anvU  and 
AimMper^  used  on  a  different  occasion,  is  assumed  to 
be  eguidly  applicable  as  regards  the  relations  sub- 
sisting between  the  elements  of  water  and  air  in 
sust^niwg  the  phenomenon  of  temperature, — ^as  the 
ag^^cy  of  either,  without  the  co-operation  of  the 
other,  would,  in  this  respect,  presently  become  null, 
and  of  no  effect ;  and  fiurther,  as  the  latter  element 
is  assumed  to  be  derived  from  the  former;  some 
observations  on  this  primary  source  of  temperature, 
in  this  place,  become  necessary. 

In  a  modern  work  on  chemistry  *,  water  is  de- 
scribed as  '^  a  fluid  so  universally  known,  as  to  ren- 
der any  definition  or  description  of  it  scarcely  neces- 
sary f  and  the  same  remark,  it  may  be  observed, 
in  one  unse,  might,  with  equal  justice,  be  applied 
to  the  phenomena  of  solar  lighi  and  heat;  they  being 
equally  common  and  universal  in  their  presence  : 
but  in  another,  or  scientific  point  of  view,  perhaps, 
the  definition  of  universally  unknown  Jluid,  had  been 

♦  See  Dr.  Ure's  Die.  of  Chemistry,  art.  IFater. 
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the  more  appropriate.  It  is,  indeed,  not  a  little 
calculated  to  excite  our  wonder,  taking  into  account 
the  extent  and  intimacy  of  the  relations  subsist- 
ing between  the  elements  of  water  and  air  attached 
to  the  planet  we  inhabit,  and  the  frequent  occurs 
rence  of  ratUy — ^though  no  pains  have  been  spared, 
either  by  decomposition^  or  composition^  to  ascertfdn 
the  constituent  parts  of  water ;  the  little  attention 
that  appears  to  have  been  given  to  the  depen^lence, 
as  refers  to  their  astronomical  relations,  subsisting^ 
between  these  elements.  Days,  months,  and  years 
glide  on  in  succession,  bringing,  at  their  accufstomed ' 
seasons,  drought,  heat,  humidity,  and  cold ;  and 
yet,  how  little  has  the  eye  of  science  effected  in 
tracing  the  concatenation,  which,  in  their  annual 
revolutions,  pervades  the  consecutive  return  of  these 
phenomena ;  and  this,  even  so  long  after  such  datiEl 
as  the  opposite  polarities  of  the  opposite  component 
bases  of  water — oxygen  and  hydrogen — ^have  been 
brought  to  light  and  ascertained. 

Considering  the  earth  as  a  link  of  the  grand  elec- 
trical apparatus  presented  to  our  observation  by  the 
bodies  which  compose  the  solar  system ;  and  con*- 
sidering  water  as  the  incorporation  of  the  opposite 
electrical  bases,  positive  and  negative,,  through  whose 
instrumentality,  acted  on  through  the  medium  of 
their  atmospheric  poles,  by  the  opposite  electricri 
forces  of  the  sun  and  eart\i,  as  assumed ;  so  much 
of  the  vivifying  principle  TArhich  constitutes  the  latter 
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80  fitting  an  abode,  as  we  behold  it,  for  animal  and 
vegetable  existence,  is  derived.  In  glancing  over 
what  may  be  galled  the  mechanism  of  the  earth's 
superficies,  it  is  worthy  of  remark,  that  this  funda- 
mental  electrical  fluid,  water,  extends  consecutively 
from  one  of  its  poles,  quite  to  the  other ;  as  in  the 
same  way,  that  it  nearly  encompasses  its  centre. 
This  is  the  cause,  that,  like  to  the  atmosphere,  the 
element  of  water^  owing  to  this  its  extension,  is  ex- 
posed to' all  the  variations  in  the  action  of  the  oppo- 
nte  primary  electrical  forces  in  both  hemispheres^ 
which  occurs  in  the  annual  circle  of  their  move-' 
ment ;  and  that  the  general  result  of  this  action  on 
the  element  of  water,  whether  under  the  pole,  or  at 
the  equator,  is  no  where  detached  or  lost,  but  is 
thence  collected  and  combined  in  the  superincum- 
bent atmosphere. 

It  is  fiirther  observable,  that  what  constitutes  the 
grand  aggregate  of  the  waters  of  the  earth — ihe 
ocean;  is  highltf  saline:  but  more  particularly  in  the 
tropical  regions^  where  the  solar  action  on  it  is  most 
powerfuL  And,  as  noticed  elsewhere,  that  acids  or 
iaUne  bodies  increase  the  action  of  the  Voltaic  battery, 
by  affording  elements  which  possess  opposite  elec- 
tricities to  each  other,  when  mutually  excited.  Thus, 
the  circumstance  of  the  waters  of  the  ocean  being 
salitie,  adapts  them  more  peculiarly  to  respond  to 
the  action  of  the  primary  electrical  forces  to  which 
they  are  exposed.     And  even  the  tides,  by  which 

N2 
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movement  is  imparted  to  those  waters,  owing  to 
ike  continual  Change  of  $urface  which  they  cause  to 
be  presented  to  the  action  of  the  primary  electrical 
forces^  appear  to  be  phenomena  by  no  meians  acci- 
dental or  without  object ;  but,  on  the  contrary,  may 
be  considered  as  indispensable  accessaries  in  giving 
its  full  development  to  the  latter  :  which,  by  means 
of  its  atmospheric  conductor,  as  noticed,  i^imilar  to 
the  connecting  wires  of  the  Voltaic  apparatus,  is 
made  to  respond  from  pole  to  pole.  From  all  which 
it  will  appear,  that  there  is  nothing  casual  or  for- 
tuitous in  the  nature  of  the  connexion  subsisting 
between  the  elements  of  water  and  air,  but  that  the 
whole  of  their  relative  dispositions  and  phenomena 
exhibit  the  spectacle  of  a  pre-conceived  and  admir- 
able adaptation  of  one  to  the  other  in  their  mutual 

relations. 

It  is  assumed,  in  the  Introductory  Observations, 
that  each  of  the  three  primary  forces  in  its  local 
action  on  the  sun  and  planets,  has  a  direction  pecu- 
liar to  itself;  that  the  direction  oi gravity  is  from 
their  superficies  to  their  centres  ;  that  of  the  mag-- 
netic  forces,  from  their  being  locally  divisible  into 
opposite  species,  being  from  their  centres  to  their 
opposite  poles;  and  finally,  from  the  electrical 
forces  being  likewise  divisible  in  their  local  action 
on  these  bodies  into  opposite  kinds,  that  they  like- 
wise diverge  from  this  centre,  but  in  opposite  di- 
rections from   those  of  the  latter,  being  directly 
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east  and  west  from  the  magnetic  meridian;  i.  e. 
that  the  action  of  the  two  latter  of  the'  primary 
forces  crossed  each  other  at,  right  angles.  This  as- 
sumption being,  it  will  be  observed,  one  of  those 
specified  in  the  astronomical  aphorisms  presented 
by  me  to  the  Committee  of  the  Astronomical  So- 
ciety of  London,  on  the  13th  November,  1829. — 
(See  Aphorism,  No.  11,  inserted  at  the  conclusion 
of  the  work.)  And  in  a  lecture,  lately  delivered  by 
Mr.  Ritchie,  at  the  Royal  Institution,  on  a  new 
kind  of  telegraph  proposed  by  M.  Ampere,  the 
lecturer,  in  briefly  stating  the  relations  which  had 
been  discovered  to  exist  between  electrical  currents, 
whether  produced  by  the  ordinary  electrical  ma- 
chine or  by  the  Voltaic  pile,  and  magnets,  particu^ 
larfy  dwelt  upon  the  important  fact  in  the  present 
case,  of  the  needle  placing  itself  invariably  in  a  po^ 
sition  directly  across  the  wire  which  carries  the  elec^ 
trie  current.  (See  Literary  Gazette  of  27th  Fe- 
bruary, 1830.) 

The  announcement  of  this  fact,  it  will  be  ob- 
served, was  made,  without  any  reference  or  applica- 
tion of  it,  to  the  nature  of  the  connexion  subsisting 
between  the  magnetic  and  electrical  forces  in  the 
atmosphere.  And  important  as  it  is  accounted  to 
be,  as  regards  the  subject  to  which  it  was  proposed 
to  be  applied,  it  may  be  esteemed  as  of  infinitely 
greater  importance  as  regards  its  application  to  as- 
tronomy.    For,  similar  to  the  facts  announced  by 
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M.  DonnS,  in  reference  to  the  effects  produced  by 
the  changes  of  atmospheric  temperature  on  the  Zam-^ 
bonic  pile — ^though  the  conclusion  had  been  come 
to  by  me  long  before,  as  to  the  source  of  planetary 
temperature  being  of  electric  origin,  from  the  ana- 
logy subsisting  between  the  lunar  action  on  the 
tides  and  temperature,  and  the  impossibility  of 
tracing  such  connexion  to  any  other  source ;  from 
'  the  demonstration  of  the  fact  being  «o,  which  by  di- 
rect and  palpable  means  these  experiments  elicited, 
Ihey,  by  making  ''  assurance  doubly  sure,**  set  the 
question  at  rest ;  so  the  fact  here  announced,  as- 
suming it  to  be  as  stated,  together  with  b6ing  still 
further  confirmatory  as  to  the  fact  of  tempera- 
We  being  of  electric  origin ;  and  of  the'  peculiar  di- 
rection of  the  action  of  the  magnetic  and  electrical 
forces  in  the  atmosphere,  as  assumed;  goes  still 
further,  by  proving,  that  while  the  source  of  these 
forces  is  centred  in  the  masses  of  the  earth  and  sun, 
ihe  centre  of  their  action  is  not,  as  their  sources, 
in  the  latter,  but  in  the  local  atmospheres  of  these 
bodies,  at  a  certain  elevation  from  their  surfaces; 
that  their  mutual  action  in  the  atmosphere  of  these 
bodies  diverges  from  the  same  centres ;  and  conse- 
quently, that  the  primary  source  from  which  the 
active  elements  of  both  forces  are  derived,  is  one 
and  the  same,  viz.  the  element  of  water.  This,  the 
circumstance  of  the  centres  of  the  action  of  these 
forces  being  detached  from  the  masses  of  th^se  bo- 
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,  dies  --considering  them  as  the  means  employed  by 
Nature^  for  at  once  sustaining  and  imparting  to 
them  their  opposite  movements^  orbicular  and  rotary, 
being  indispensable,  in  order  that  this  action  by  its 
external  agency  on  the  respective  points  of  their  su- 
perficies to  which  it  was  directed,  might  thus  give  to 
these  points  the  impulsions  necessary  to  the  pro- 
duction of  the  effects  contemplated.  Thus  present- 
ing the  extraordinary  spectacle  of  forces  so  con- 
trived, that  at  the  same  time  that  their  sources 
are  in  the  masses  of  the  sun  and  planets,  and  con- 
sequently, by  the  relative  degrees  of  which  re- 
spectively in  these  bodies^  their  local  action  on  them 
is  regulated  in  its  amount,— owing,  I  say,  to  the 
centres  of  action  in  the  agencies  to  which  they  give 
birth  being  placed  without  them,  cause  the  latter,  as 
with  an  adamantine  grasp,  locally  to  invest  the 
masses  of  these  bodies  on  all  sides ;  which,  from  the 
opposition  in  their  direction  and  movement,  are 
made  the  instruments  of  imparting  their  local  di- 
rection to  the  latter,  which,  as  noticed,  is  at  once 
the  source  of  the  positions  they  occupy  in  the  eclip- 
tic, as  of  the  direction  of  these  their  opposite  move- 
ments. 

The  grand  distinctive  difference,  it  may  be  ob- 
served, which  subsists  between  water  and  the  at-- 
mosphere,  considering  their  primary  component 
elements  to  be,  as  assumed,  one  and  the  same ;  and 
consequently,  that  they  are  strictly  homogeneous. 
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is,  that  whereas  the  latter,  by  its  phenomena,  shows 
that  it  is  always  under  the  uifltwnce  of  opposite 
electrical  polarities  ;  the  element  of  water,  whether 
in  part,  or  in  the  whole,  discovers  no  such  electrical 
polarisation  (though,  as  a  whole,  it  is  not  equally 
certain  that  this  observation  can  be  applied  to  its 
magnetic  properties,)  insomuch,  that  while  in  this 
state,  similar  to  gunpowder,  before  being  ignited,  it 
is,  as  refers  to  its  dormant  electrical  forces,  perfectly 
inert.  No  sooner,  however,  has  decomposition 
with  a  change  of  their  properties,  transformed  these 
the  electrical  bases  of  water  into  air,  and  thence 
aroused  their  electrical  forces  into  life  and  activity, 
than  obedient  to  the  influence  of  their  opposite 
electrical  poles,  a  partial  separation  of  them  in  the 
body  of  the  atmosphere  takes  place— their  positive 
base  or  oxygen,  converging  to  the  positive,  as  their 
negative  electrical  hose  or  hydrogen,  to  the  negative 
pole, — which  separation,  it  may  be  observed,  is  the 
more  perfect  in  proportion  to  the  more  powerful  cS?- 
gree  of  the  action  by  which  this  their  decomposi- 
tion is  effected,  and  vice  versa. 

Thus,  assuming  the  direction  of  electric  action 
in  the  atmosphere  to  be  nearly  vertical  from  the 
earth's  surface,  or  at  right  angles  with  the  mag- 
netic meridian, — that  this  action,  throughout  the  en- 
tire of  the  atmosphere,  is  of  opposite  kinds,  positive 
and  negative,  or  solar  and  planetary ;  the  positive 
being  the  more  powerful,  as  well  as  proximate  to 
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the  earth^s  surface  hy  day,  as  the  negative  hy  night. 
That  either  species  of  electric  action  in  the  atmos- 
phere which  goes  directly  to  qff^ect  its  temperature, 
is  always  induced  by^  and  an  effect  of  the  presence 
of  an  electrical  pole,  to  which  this  action  converges. 
That  the  direct  action  of  each  species  of  the  elec- 
trical force,  besides  being  lodal  or  particular  on  the 
part  of  the  atmosphere  and  surface  of  the  earth  ex- 
posed to  it,  Ukewise  converges  in  the  aggregate  to 
a  mam  pole  or  focus,  where  its  effect  on  the  tempe- 
rature and  other  phenomena  of  the  atmosphere  on 
which  it  exercises  an  influence  is,  necessarily,  great- 
est.    That  from  the  total  difference  in  the  nature 
of  the  agency,  as  generally  of  the  phenomena  in- 
duced by  the  opposite  species  of  the  primary  elec- 
trical force  on  the  atmosphere,  combined  with  the 
unequal  distribution  of  the  action  of  both  species 
on   the    superficies  of  the    earth,    consequent   on 
the  angle  formed  by  its  axis  with  the  plane  of  the 
ecliptic,  that  it  were  impossible  these  their  respective 
main  foci  could  subsist  in  the  same  local  circle  of 
electric  action  ;   it  thence  follows  that  as  the  main 
focus  of  the  positiveactionof  the  sun,  of  whose  agency, 
as   assumed,    the    rotary  movement  of  the  earth 
is  an  effect,  is  always  situated  between  the  tropics  ; 
the  main  focus  of  the  negative  action  of  the  earth, 
is  always  at  the  part  of  its  superficies  most  distant 
from  the  latter;  and,  consequently,  is  constantly 
situated  at  the  pole  of  its  winter  hemisphere,— chang- 


186  The  Atmosphere. 

ing  at  the  periods  of  the  equinoxes^  from  the  pole  of 
the  approaching  summer,  to  that  of  the  approaching 
winter  hemisphere.  That  the  centre  qfthis  electric 
action,  as  assmned,  is  not  at  the  surface  of  the  earth, 
but  at  a  certain  elevation  in  the  body  of  the  atmos- 
phere above  it ;  and  which,  similar  to  the  meridian 
attached  to  an  artificial  globe,  thus  extends  longitu- 
dinally above  the  earth's  surface,  forming  a  curve  in 
the  atmosphere  from  pole  to  pole,  encircling  it  on 
its  opposite  sides ;  the  direction  of  this  curve,  which 
forms  the  centre  of  electric  action,  and  from  which, 
in  its  local  action,  it  diverges  vertically  at  right  an- 
gles, being  one  and  the  same  with  the  true  magnetic 
meridian ;  owing,  as  stated,  to  the  circumstance  of 
the  action  of  both  forces  being  derived  from  the 
same  centre.  That,  with  the  changes  which  take 
place  in  the  action  of  the  opposite  primary  electrical 
forces  in  the  diurnal  circle  of  their  movement,  their 
electrical  poles  revohe  round  this  the  centre  (^  their 
action,  along  the  entire  extent  of  these  longi|;udinal 
curves,  or  meridians ;  the  positive  electrical  pole,  by 
day,  bearing  directly  on  the  inferior  region  of  the 

.  atmosphere  and  surface  of  the  earth,  while  the  oppo- 
site or  negative  pole  extends  its  action  in  the  con- 
trary direction,  from  this  centre  into  the  superior 

.  region  of  the  air ;  which  disposition,  at  the  approach 
of  night,  is  renersed^the  negative  pole  descending, 
while  the  positive  ascends  to  the  superior  region  of 
the  air.     Ft om»  which  it  follows,  that  as  the  positive 


or  solar  action  embraces  the  whole  (^tts  eastern^  as 
the  negative  or  planetary y  the  whole  of  its  western 
hemisphere ;  the  positions  of  the  opposite  electrical 
poles  in  the  atmosphere  of  the  opposite  hemispheres 
of  the  earthy  are  always  reversed  one  to  the  other. 
Thus,  from  the  earth's  movement  of  rotation  having 
the  eflfect  of  exposing  the  entire  body  of  the  atmos- 
phere to  the  alternate  action  of  these  forces  diumally ; 
and  thence  of  reversing  the  scale  of  its  temperatwre, 
as  of  its  other  phenomena,  on  which  this  the  action 
of  its  electrical   poles  exercises  an  influence.     Of 
which  latter,  it  may  be  observed,  the  action  qf 
pressure  exercised  by  the  atmosphere  on  the  sur&ce 
of  the  earth  is  assumed  to  he  one ;  as  one  class  qf 
its  cisrrents  or  winds,  is  assumed  to  he  anotlieir. 
And,  conformably  to  the  first  of  these  assumptions, 
we  observe,  that  the  direct  action  of  either  species 
of  the  opposite  primary  electrical  forces  on  the  in- 
ferior region  of  the  atmosphere,  at  the  same  time 
that  it  afiects  the  principle  of  its  temperature,  em- 
ercises   a  marked  influence  on  the  action  of  its 
joressure  on  the  superficies  qfthe  earth;  proved  by 
the  rise  of  the  mercury  in  the  tube  of  the  baro- 
^tneter,  even  in  the  face  qf  a  rainy  sky,  on  the  ap- 
proach of  fair  weather,  or  recovery  (f  this  their 
direct  action.   As  the  opposite  direction  of  what  are 
caDed  the  sea  and  land  breefses  of  the  torrid  zone, 
proves,  not  only  the  class  of  the  winds  to  which 
these  breeses  belong,  to  have  its  source  in  the  direct 
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action  of  one  or  other  of  the  opposite  primary  elec- 
trical forces,  but  likewise  the  effect  on  them  induced 
by  the  change,  or  reversal  of  the  action  of  the 
respective  poles  of  these  forces,  on  the  inferior  region 
of  the  atmosphere,  in  the  diurnal  circle  of  their 
movement.  That  the  maximum  degrees  of  the  direct 
action  of  the  opposite  species  of  the  primary  electrical 
force  on  the  inferior  region  of  the  atmosphere,  as  re- 
fers to  the  influence  exercised  by  this  their  direct  action 
on  the  weight  or  pressure  of  the  atmosphere  on  the 
earth's  surface,  as  exemplified  in  the  vicinity  of  their 
main  foci,  is  (as  should  be  the  case)  very  nearly 
equal  in  its  amount :  proved,  as  alluded  to,  by  tl^e 
close  approximation  in  the  ascent  of  the  mercury 
in  the  tube  of  the  barometer,  during  the  opposite 
extreme  Annual  degrees  of  atmospheric  temperature 
in  sunmier  and  winter,  in  the  opposite  regions  of  the 
earth,  at,  or  in  the  vicinity  of  which,  are  situated 
their  opposite  main  foci.  This  balancing  of  each 
other's  action  of  pressure  on  these  opposite  parts  of 
the  earth's  superficies,  it  will  be  observed,  instead 
of  endangering  the  equilibrium  subsisting  between 
its  opposite  4iemispheres,  which  had  been  compro- 
mised by  a  difference  in  this  respect ;  and  with  it, 
necessarily,  the  earth's  position  in  the  ecliptic :  this 
the  equal  effect  of  their  opposite  action  on  the  weight 
of  the  inferior  region  of  the  atmosphere,  but  serves, 
on  the  contrary,  to  uphold  this  indispensable  equi- 
librium.    By  the  assumption  of  the  effect  induced 
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by  the  opposite  direction^  vertically  in  the  body  of 
the  atmosphere^  of  its  opposite  electrical  poles,  by 
detaching  the  aggregate  masses  of  its  opposite  elec- 
trical bases  one  from  the  other,  and  of  thus  dividing 
it  into  opposite  regions,  dissimilar  in  their  electrical 
properties;  of  which  the  curve,  or  centre,  round  which 
these  poles  revolve,  constitutes  the  common  boun- 
dary ;  and  the  necessary  effect  of  the  action  of  such 
opposite  points  of  attraction  in  its  body,  of  dinU' 
nishmg  the  pressure  of  the  superior  region  on  that 
beneath.  Though  such  an  effect  is  admitted  to  be 
produced,  yet  that  it  extends  the  length  of  altogether 
preventing  the  air  of  the  superior  region  from  press- 
ing on,  or  adding  to  the  pressure  of  that  beneath  on 
the  earth,  is  not  assumed ;  but  simply  that  it  dimi- 
nishes considerably  the  amount  of  what  this  pressure 
had  been,  did  not  such  a  division  of  agency  exist  in 
its  body.  It  is  necessary,  further,  to  observe  that, 
other  circumstances  the  same,  from  the  great  pre- 
ponderance of  the  positive  electrical  action  of  the 
sun  by  day,  over  the  negative  of  the  earth ;  and  from 
the  great  superiority  of  the  negative  action  by  night, 
to  that  of  the  positive ;  their  respectife  poles,  in  the 
same  region  of  the  atmosphere,  are  divisible  into 
active  and  passive;  the  active  electrical  pole  being 
that  of  the  presiding  electrical  force  at  the  time, 
as  that  which  is  in  direct  contact  with  the  inferior 
region  of  the  atmosphere  and  surface  of  the  earth ; 
as  its  opposite,  the  passive  pole,  is  that,  for  the 
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time^  which  diverges  into  the  superior  region  of  the 
air;  and^  consequently^  though  neither  pole  is  at 
any  time  quiescent,  that  it  is  the  active  pole  which^ 
for  the  time^  exercises  the  greatest  influence  on  the 
temperature^  and  other  atmospheric  phenomena 
over  which  th^  action  of  these  poles  exerts  an  influ- 
ence- 
Further,  as  the  action  of  the  opposite  electrical 
poles  vertically  in  the  body  of  the  atmosphere,  b 
assumed  to  produce  a  partial  separation  of  its  oppo- 
site electrical  bases  in  the  scale  of  its  ascent ;  which 
separation  of  these  bases,  as  noticed,  is  proportion- 
ally the  more  perfects  as  the  degree  of  the  action 
of  the  predominant  electrical  force  on  its  inferior 
region,  is  the  more  powerful :  hence,  as  the  aggre- 
gate actions  of  the  opposite  species  of  the  primary 
electric  force,  converge  to  their  respective  main  foci, 
they  are  assumed  to  congregate  the  aggregate 
masses  of  their  representative  aerfform  bases  in  the 
direction  of  these  foci.  And  from  the  circumstance 
of  these  opposite  main  foci  being  never  situated  in 
the  same  hemisphere, — as  when  the  main  foeus  of 
the  position,  qpr  solar  action,  is  in  the  northern,  that 
of  the  negative  is  at  the  pole  of  the  southern  hemis- 
phere, and  vice  versa ; — hence  it  follows,  that  the 
aggregate  masses  of  these  the  opposite  electrical 
bases  of  the  atmosphere,  are  never  present  in  the 
same  hemisphere  of  the  earth ;  the  aggregate  ampunt 
of  thp  positive,  or  solar  base,  being  in  the  summer ^ 
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as  the  aggregate  of  the  negative  bases  in  the  winter 
hemisphere.    And  hence  it  is,  that,  as  with  the  pre* 
sence  of  the  opposite  electrical  poles  vertically  in 
the  opposite  regions  of  the  atmosphere,  there  is 
always  present  in  those  regions  a  portion  of  its  op- 
posite electrical  bases,  positive  and  negative :  and  as, 
at  the  same  time,  their  grand  aggregates  are  never 
present  in  the  same  hemisphere;  that  a  canthwal 
SsparUy  in  the  relative  amount  of  these  its  opposite 
electrical  bases,  always  exists  vertically,  throughout 
its  various  r^<ms.    And  as,  with  the  variations  in 
the  seasons,  consequent  on  the  changes  which  take 
place  in  the  action  of  the  primary  electrical  forces 
in  the  annual  circle  of  their  movement,  that  a  con- 
tinual variation  in  the  relative  amount  of  these  its 
of^posite  electrical  bases  is  continually  taking  place 
m  the  body  of  the  atmosphere  throughout  its  ex- 
tent;— that  it  is  only  in  the  temperate  tones  qf 
the  opposite  hemispheres,  about  the  periods  of  the 
eqmnaxes,  that  any  thing  like  to  an  equalination  in 
the  relative  amount  of  these  its  opposite  bases,  m 
ike  same  region  of  the  atmosphere,  occurs.     It  fur- 
ther follows,  on  these  principles,  that  when  the  calo* 
Hfic,  or  solar  base,  is  most  abundant  in  the  inferier 
i^^on  of  the  atmosphere,  the  negative  base  is  least 
^imndant  in  the  superior  region ;  and  that  (as  hap- 
pens in  winter),  when  the  negative  base  is  most 
abundant  in  the  superior  region,  the  positive  is  least 
80  in  the  opposite. 
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And^  as  the  degree  of  the  action  of  the  opposite 
electrical  fbrdfeV  mcfeases  in'  proportion  to  the 
proximity  of  places  to  their  opposite  main  foci ; 
and  that,  as  we  perceive,  the  maximum  degrees  of 
their  direct  action  on  the  atmosphere  in  the  regions 
of  its  opposite  hemispheres,  in  which  these  their 
main  foci  are  situated,  has  the  effect  of  sensihily  t n- 
creasing  the  ojction  of  its  pressure  on  the  surface  of 
the  earth ;  and  hy  the  compression  of  the  air  in  these 
opposite  regions,  consequent  thereon,  to  increase 
considerably  its  volume] — ^it  is  an  assumption  of  the 
present  theory,  that  this  the  maximum  action  of  the 
opposite  primary  electrical  forces  on  the  atmosphere 
in  the  vicinity  of  their  main  foci,  together  with  this 
compression  and  increase  of  volume  in  the  air  com- 
posed of  the  aggregate  masses  of  its  opposite  elec- 
trical bases  thus  separated  and  congregated  iii  their 
vicinity,  has  the  further  efiPect  of  inducing  a  species 
of  electrical  cohesion  between  the  particles  of  which 
these  opposite  masses  are  composed;  which  serves  as 
a  bond  of  union  between  them  while  in  this  their 
separate  or  detached  state;  and  owing  to  whicfi^ 
where  this  bond  of  electrical  cohesion  exists  to  a 
certain  degree  in  these,  opposite  masses,  neither  ih6 
reversals  which  take  place  in  the  action  of  the 
opposite  electrical  poles,  vertically  in  the  body  of  the 
atmosphere,  in  the  diurnal  circle,  nor  even  in  ihd 
lunar,  are  sufficient  to  dissolve :  it  being  only  the 
changes  which  take  place  in  the  annual  circle  of 
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their  movement  in  the  action  of  these  forces,  which, 
in  the  vicinity  of  these  main  foci^  are  sufficient  to 
dissolve  these  bonds  of  electrical  cohesion.  And 
hence  the  source  of  the  cedarific,  and  Jrigari/ic  cam-^ 
demmtioM  of  the  atmosphere,  noticed  in  one  of  the 
preceding  pages,  which  exercise  so  important  an 
influence  not  only  on  the  principle  of  its  tempera- 
ture, but  on  its  other  phenomena,  as  will  more 
fully  appear  in  the  subsequent  part  of  this  work. 
The  degree  of  tenacity  exercised  by  this  bond  of 
their  union  or  electrical  cohesion  on  the  opposite 
masses  of  the  positive  and  negative  aeriform  bases 
of  the  atmosphere,  is  at  all  times  as  the  force  of 
the  action  of  the  primary  electrical  forces  by  which 
it  is  induced. 

Thus  the  entire  phenomena  of  the  atmosphere,  of 
whatever  kind,  is,  as  assumed,  either  directly  con- 
nected with,  or  derived  from,  the  direct  action  of 
the  opposite  primary  electrical  forces  on  it,  through 
the  medium  of  their  poles,  or  with  the  inverse  action 
(^  the  latter  on  these  electrical  bases,  in  reuniting 
then  in  the  primitive  state  of  their  electrical  union,  in 
the  re-/6rmation  of  water  in  its  body.    And  hence^ 
as  stated,  the  three  specie  s  of  perfect  electrical  con^ 
densaiions  into  which,  or  connected  with  which,  the 
phenomena  of  the  atmosphere  are  divisible ;  together 
with  the  mephUic  and  meteoric  condensations,  which 
are  esteemed  as  imperfect  from  being  merely  the 
diminutives  of  the  perfect  inverse  electric  action; 
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differing  from  it  only  in  degree^  and  in  the  different 
regions  of  the  atmosphere  in  the  scale  of  its  ascent 
where  they  occur :  heing  induced  by  the  direct  action 
ci  the  bpposite   electrical   poles^  whether  in  the 

'  diurnal,  lunar,  or  annual  cu-de  of  their  moyement, 
on  the  calorific,  or  frigid  condensations  in  its  oppo- 
site regions,  t •  e.  of  the  negative  pole  an  the  calo- 
rific condensation  in   the  inferior  region,  and  of 

^  the  positive  pole  on  the  frigor\fic  condensation 
in  its  superior  region;  the  comparatively  su- 
perior specific  grarity  of  the  solar  base  of  tiie 
atmosphere^  oxygen,  as  contrasted  with  that  of  the 
negative,  or  hydrogen,  independent  of  the  action 
of  the  opposite  electrical  poles,  being  of  itself  sufficient 
to  induce  a  partial  separation ,  of  them  in  its  body. 
Thus,  including  the  diminutives  of  the  inverse  elec- 
tric action  or  aqueous  condensation,  these  j^no- 
mena  are  divisiUe  into^r^  classes,  via.  the  caUh- 
rifie,  the  frigorific,  the  aqueous,  the  mephitiel  and 
meteoric  condensations  of  the  atmosphere..  And, 
from  the  aggregate  force  of  the  positive  electric 
action  of  the  sun  alone,  collected  to  a  point  at  its 
main  focus  between  the  tropics,  the  following  phe- 
nomena are  assumed  to  have  their  source,  viaL  Ught, 
and  heat,  the  tides,  the  rotary  movement  of  tie 
earth,  and  magnetic  action.  Each  species  of  these 
phenomena  being  either  aided  or  multiplied,  though 
in  nUnor  degrees^  along  the  ascending  scales  of 
latitude  in  the  opposite  hemispheres,  which-  diverge 
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froBi  tlie  cirde  traversed  dium^ly  by  this  cpntra^. 
and  mam  f^cus  of  the  solar  action^  proportiiHsied 
to  the  varying  degree  of  its  force  in  their  ascending 
parallels. 

And  henee»  as  connected  with  magnetic  actiom^ 
wiU  be  perceived  the  reason  why  tlie  variations  of 
the  magnetic  needle  are  more  rare^  and  less  con^ 
siderable  between  the  tropics,  from  the  .proximity  of 
jJaeea  to  its  main  source ;  and  that  these  variations 
are  more  frequent  and  considerable  in  the  higher 
latitudes,  particularly  in  the  vicinity  of  the  pole  oS 
die  winter  hemisphere,  in  consequence  of  the  main 
£M:ua  of  the  negative  electrical  action  of  the  earth» 
ttid  of  the  phenomena  connected  with  its  presence^ 
10  frequently  coming  into  colUsiqn  with,  and  de^ 
ranging  the  action  of  its  opposite  mainjbcus  on  the 
magnetic  pole  in  its  vicinity.  For,  as  it  is  on  the 
czistcMee  qf  electria  currenls  in  the  atmosphere  that 
magnetic  action  in  its  body  is  assumed  to  be  in- 
duced, it  will  be  perceived,  as  the  principle  of  its 
temperature  is  derived  from  electrical  agency,  that 
not  only  between  the  tropics,  and  vicinity  of  the 
main  feeui  of  the  positive  electrical  action  of  the 
suUf  are  electric  currents  contimuMy  in  movement 
IB  the  atmosphere ;  but,  though  of  minwr  force 
ikroughmU  its  earious  regions:  and  that,  as  noticed, 
magnetic  action  being  identified  with  their  presence 
that  as  these  electrical  currents  are  every, where 
present,  though  they  do  not  chmge  the  maim  direo- 
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turn  of  magnetic  action,  derived  from  the  current 
induced  by  the  agency  of  the  main  focus  of  the 
positive  action  of  the  sun^  and  to  which,  necessarily, 
the  others  are  subordinate  in  force — ^these  the 
minor  electrical  currents  of  the  atmosphere  serve  to 
extend  and  sustain  magnetic  action,  along  the  op^K)' 
site  hemispheres  to  their  respective  poles. 

Finally,  in  summing  up  the  data  connected' Hrtth 
the  principle  of  temperature  in  the  attnbspHefrti| 
according  to  the  present  theory  of  it, — as  thi^  ^h!U 
nomenon  is  assumed  not  to  he  dclrived  excltisiVeiy 
from  the  action  of  either  species  of  the  '■  primttiy 
electrical  force,  hut  to  be  the  result  of  the  alter- 
nate action  of  both  in  the  various  circles  of  thcif 
Inovement,  the  existing  temperature  in  any  of  tti 
regions,  is  assumed  to  be  the  exact  measure  of  their 
conjoint  action  in  such  region  at  the  time.  But  as 
.  something  more  than  assertion  will  naturally  be  6x^ 
pected,  in  support  of  the  assumption  that  the  centre 
of  electric  action  in  the  atmosphere  is  at  a  certain 
elevation  from  the  earth's  surface,  from  which  itd 
opposite  poles  diverge  in  opposite  directions  verti* 
cally  in  its  body;  and  round  which, with  the  rotation 
of  the  earth,  the  latter  are  assumed  to  revolve  diur- 
nally;  as  that  with  this  their  revolution  the  action 
of  these  opposite  electrical  poles  induces  a  reversal 
in  the  sCaie  of  its  temperature,  as  of  its  other  pheno- 
mena, on  which  th^ir  presence  exercises  an  influence, 
as  noticed.   AWhidl^'^evolution  in  the  direction  of 
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t^«e  pole9^  it  is  further  assume^*  is  u^t  e^^chisiy^ly 
confined  to  the  diurnal  c/rc/<^;;  .jbu^^^a^fthe  jsame 
analogy  to  a  certain  ext^t^  )^o\d^  equally  good  iq 
the  lunar  and  annual  cir^ie;}..  p^>  tbejur  morement* 
In   proof  of  this^    as   of  the   influence   exercised 
equally  by  the  passive,  as  by  the  active  of  these 
electrical  poles  on  the  temperature,  as  of  the  other 
phenomena  of  the  opposite  regions  of  the  atmos- 
phere in  the  scale  of  its  ascent^  and  consequently 
that,  owing  to  the  reversal  in  the  action  of  these 
poles  bjf  night,  the  scale  of  its  temperature  is  thereby 
reDersed,  as  assumed;    the  observations  made  by 
Mr.  Six  will  sufficiently  prove.     He  found  that  on 
nights  in  which  dew  is  formed  in  the  lower  strata  of 
the  air,  i.e.  when  the  negative  pole  acts  directly  on 
the,  air  of  this  region,  that  at  the  height  of  220  feet, 
the  air  is  often  10^  warmer  than  what  it  is  seven  feet 
above  the  ground.*     Further,  in  proof  of  the  latter 
^assumption  that  the  same  analogy  to  a  certain  ex- 
tent, in  reference  to  the  reversal  of  these  poles,  will 
l>e  fojjnd  to.  exist  in  the  lunar  and  annual,  as  in  the 
^umal  circle,  the  following  curious  fact,  copied  from 
this.  CqustiiuHonnel,   Paris  newspaper,   of  the  7th 
?ebi;uary,  1830,  may  serve  to  illustrate:  '* Travellers 
^u'riving  from  Italy,"  says  the  article  in  question, 
*' state  that  while  the  plains   beneath  have   been 
deluged  with  snow,  the  road  of  Mount  Cenis  has 
been,  from  the  commencement  of  winter,  compara* 
•  See  Dr.  Ure's.  Dic«  of  ChMik  Aft.  Detn. 
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tively  free  from  it.  And  that  this  eletated  spot 
enjoyed  a  temperatwre  throughout,  much  milder  than 
the  countries  beneath'*  Thus  do  we  find,  at  an 
elevation  fi-om  the  level  of  the  sea,  of  perhaps  8000 
feet,  during  one  of  the  severest  winters  that  has 
occurred  for  a  number  of  years,  the  scale  of  atmos- 
pheric temperature  reversed;  which  it  were  impos- 
sible to  account  for  on  any  other  than  the  prtnciples 
assumed — this  reversal  probably  becoming  the  more 
palpable  in  its  effects  on  the  temperature  of  these 
proximate  regions,  from  (he  intensity  of  the  action 
of  the  negative  electrical  pole  on  the  inferior  region 
of  the  atmosphere  at  the  time,  in  this  the  aiiniicd 
circle  of  its  movement.  Indeed,  I  should  like  to 
know  how  those  who  pretend  to  explain  the  pheno- 
menon of  cold,  on  the  principle  of  radiation  ox 
rayonnement  nocturne  of  the  French  school,  woidd 
contrive  to  reconcile  this  circumstance  with  tJie 
leading  principle  of  this  theory,  exjyosition  ? — Refer- 
ing,  I  say,  as  the  present  theory  professes  to  do,  all 
its  leading  data  to  the  test  of  facts ;  thus,  in  the 
present  instance,  do  we  find  the  assumption,  as  to 
the  phenomenon  of  atmospheric  temperature  being 
identified  with  the  presence  of  an  electrical  pcde ;  as 
of  its  scale  being  reversed,  with  the  assumed  reversid 
in  the  position  of  these  the  opposite  electrical  poles 
vertically  in  the  body  of  the  atmosphere,  in  the 
diurnal,  lunar,  and  annual  circles  of  their  movement, 
—equally  borhe  out  by  those  stubborn  testimonials 
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in  the  anmual,  as  in  the  diurnal  circle ;  and  not>  it 
may  be  observed,  by  facts  got  up  for  the  occasicHij 
but  cacorded  from  their  singularity,  without  any 
idea  being  entertained  by  those  who  gave  them 
publicity,  that  they  admitted  of  being  referred  to  as 
proofs  of  a  particular  theory;  and  which  latter  as- 
sumption, it  may  be  further  observed,  admits  of 
bdipg  put  to  the  test  at  any  time,  but  more  parti- 
cularly during  periods  of  intense  frost,  and  by  night, 
bjf  the  ascent  of  aeronauts. 

Having  premised  thus  far,  touching  the  leading 
principles  and  circumstances  connected  with  the 
present  theory  of  temperature,  it  will  be  borne  in 
milid  that  the  primary  electrical  forces,  solar  and 
planetary,  in  the  agepey  they  are  assumed  to  exer- 
cise ou  the  atmosphere  and  surface  of  the  earth, 
revolve  in  three  circles;  of  which  the  lunar  and 
diurnal  are  comprised  within  the  annual.  And  that, 
as  being  that  only  in  which  the  ultimate  develop- 
ment of  the  action  of  these  opposite  electrical  forces 
on  the  temperature  and  other  phenomena  of  the 
atmosphere,  has  effect ;  the  latter  circle,  owing  to 
the  superiority  in  the  action  of  these  forces  in  it,  is 
that  which  exercises  the  greatest  influence  on  the 
phencHnena  of  the  atmosphere.  And  further,  as  the 
(^posite  electrical  forces  in  their  action  on  the 
atn^qephere,  have  their  respective  main  foci  in  its 
body,  to  which  their  aggregate  action  continually 
converge ;  owing,  as  stated,  to  the  angle  formed  by 
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the*  axis  of  the  eaf  th  Trith  the  plane  of  the  ecliptic> 
{(lid  th^  unequal  actio]i>  of  these  forces  on  its  oppo* 
site    hemispheres  'consequent   thereon — ^from    the 
liadiical  dissiitoilitnde  in  the  nature  of  their  agency # 
ihst  these  the  miAn  foci  of  their  actidn  dp*  n6iir&* 
volve  in  the  sanle  hemisphere^  and  consequently  9kv/j 
iutke  Mtne  lorai  cirdes  in  the  body  of  the  atnoi^; 
pherb^   ^  Hence  it  fbllowSj  that  from  ihe  oppesitd- 
position  of  these  main  fi^ci,  and  the  supertorvinfliik[ 
etioe'th^y  eKerdiseon  the  phenomena  of  the  atmob^^ 
phere^<lhat  ^m  tihfe  yemal  to  the  autumnal  >^kiinoo&> 
iii'  the'summeii  h^tnisphere  of  the  earthy'  ifu^ldggre^ 
giUe^icn  of  the'  primary  deetrical:  forces^  whether^ 
in  the  lunar  or  diurnal  <!irck  of  their  movement^ /iw 
a  positive  eleetrictl  or  $olar  iendency,  derirbd  from 
the  action  of  the  presiding  primaty  force  (tha:8olar) 
in  ihe etnniial  circle  alike  Ume;  while  during  the 
same  period  in  (he  winter  hemtspkere^/or  the^  opponie 
reason,  the  aggregate  action  of  these  forces  in  the 
lunar  and  diurnal  circles,  has  a  negative  inclination. 
Which   circumstance  causes   that  in   the  summer 
hemisphere,  the  aggregate  positive  action  of  the  sun 
by  day,  exceeds  in  force  the  negative  action  of  the 
earth  by  night;  and  that  the  positive  action  of  the 
moon  at  the  periods  of  the  syzygies,  is  more  powerfril 
than  her  negative  action  at  the  quadratudes;  and>  a» 
rdfers  to  the  winter  hemisphere,  vice  versa.     Which 
tendency  in  the  aggregate  action  of  the  opposite 
electrical  foroes  in  the  -  summer,  as  in  the^  winter 
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hemispliere  of  the  earthy  it  may  be  observed,  is  no 
less  influential  on  the  constitution  of  their  animal 
and  yegetable  kingdoms,  than  on  the  temperature 
and  other  phenomena  of  their  atmospheres.  And 
as  this  opposition  of  direction  in  the  action  of  the 
primary  electrical  forces  on  the  body  of  the  atmos- 
phere, has  the  efiect  of  dividing  it  into  imo  equal 
dimmam  pr  hemUpheres ;  the  progression  of  whose 
phenomena  i&  continually  in  opposition  one  to  the 
other:  hence  it  follows  that  the  period  of  the  highest 
anmidL  degree  of  temperature  in  the  northern,  occurs 
about,  the  same  period  as  that  of  the  lowest  annual 
degree  of  temperature  in  the  southern  hemUphere; 
and'  that  the  period  of  the  greatest  humidity  in  the 
one,  is  that  of  the  greatest  drought  in  the  other; 
and  vice  versd. 

In  a  preceding  paragraph,  the  bodies  which  com- 
pose the  solar  system  were  considered  as  presenting 
the  spectacle  of  an  immense  electrical  apparatus; 
which,  as  I  hold  to  be  the  case,  if  nature  and  per^ 
fection  be  synonymous,  may  be  esteemed  by  so  much 
more  perfect  than  any  hitherto  contrived  by  art,  as 
the  mimicries  of  the  latter,  at  best,  are  no  more  than 
approximations  to  the  former.  In  turning  our  atten- 
tion more  particularly  to  the  planet  we  inhabit,  as 
one  of  the  connecting  links  of  this  electrical  chain, 
and  regarding  it  under  this  point  of  view,  we  shall 
perceive  that,  similar  to  the  monarch  of  the  forest,  it 
is  divisible  into  three  grand  electrical  compartments. 
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which  bear  certain  relative  proportions  one  to  the 
other^  viz.  kmd,  water,  and  the  atmosphere;  of  which 
land  may  be  considered  as  the  root, — ^water  as  the 
stem;  and  the  superincumbent  atmosphere  as  the 
eiepanded  foliage.  Thus  it  will  be  perceived,  that 
the  land  mrface  of  the  earth  is  much  more  limited 
in  its  superficial  extent,  than  that  of  water;  and 
^hat  both  united,  are  greatly  inferior,  in  supejcficil^ 
dimensions,  to  the  surrounding  atmosphere— ^which, 
US  a  finely  contrived  conductor,  extends  its  papering 
summitj  iu  all  directions,  to  catch  and  convey  to  its 
parent  nucleus  beneath,  the  electrical  impulsions 
imparted  to  it  from  without,  by  the  action  of  the 
opposite  electrical  forces  of  the  sun  and  plaQetSt 

Thence,  if  we  descend  and  observe  more  intimately 
in  detail,  the  action  of  the  opposite  primary  electrical 
fcHTces  on  the  atmosphere  and  its  phenomena, — ^we 
shall  findf  in  reference  to  their  direct,  equally  as  to 
their  imiverse  action  in  its  body,  that  there  is  estab- 
lished a  species  of  mechanism  or  adaptation  of  its 
parts  in  the  superficies  of  the  earth,  such  as  .that 
they  co-operate  in  accelerating,  or  in  retarding — ^iu 
increasing,  or  in  lessening,  the  force  of  each  spedes 
of  this  action ;  and,  by  means  of  whicl\,  the  grand 
annual  changes  which  take  place  in  the  action  of 
these  forces  on  the  atmosphere,  are  by  some,  from 
their  peculiar  aptitude  to  respond  to  such  action, 
and  the  phenomena  thence  induced,  much  earlier 
announced  than  by  others  ;  as  by  the  co-operf^tive 
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agency  of  others,  the  direct  action  of  these  forces^  as 
refers  to  the  principle  of  temperatmre  (other  circunn 
stances  the  same),  induce  higher  maocimMm  degrees 
than  elsewhere.  Which  parts,  from  their  co-opera- 
tive agency  bang  local  in  its  effects^  I  shall  deno- 
minate lecaUties. 

These  localities,  as  refers  to  temperature,  are  di« 
visible  into  opposite  kinds,  and  consist  of  the  oppo- 
site grand  divisions  of  the  land  and  water  supevficiee 
9i  the  earth.  Of  the  minor  divisions  of  these  lo* 
ealities,  the  great  majority  are  what  may  be  deno* 
minated  fixed  or  permanent ;  there  are  some,  how<- 
ever,  which  must  be  considered  as  acquired.  The 
sulndivisions  of  the  former  class  consist  of  the 
mountains  and  plains,  into  which  the  land  sur&ce  of 
the  earth  b  divided ;  the  minor  sub-divisions  of 
land  and  water,  such  as  islands,  inland  seas,  lakes^ 
&c.  to  which  must  be  added  the  line  of  approximor 
liau  "Hiiich  connects  the  opposite  grand  divisions  of 
these  localities,  t.  e.  the  regions  which  extend  along 
the  shores  of  the  ocean.  Of  the  acquired  class  of 
locafities  are  Jareets  ;  the  partial  or  total  absence  of 
which  from  the  surface,  of  continents  and  islands, 
as  contrasted  with  their  presence,  sufficiently  shows 
the  important  influence  they  exercise  on  the  climate 
of  countries. 

Thus,  landy  being  esteemed  the  root  of  the  electri-- 
cedjorces,  and  the  nature  of  its  agency  on  its  active 
eleoients  in  the  atmosphere  being  reflective, — the 
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greater  is  the  ett^flsion  of  the  land  mipetrficies  of  tbe 
earth  presented  to '  the  action  of  the  opposite  pri- 
mary electrical  forces  in  any  of  its  division8>-^**«the 
less  such  extension  is  broken  up  by  the  presence  of 
mountains^  inland  seas^  &c.  and  the  more  nearly 
does^  iU  level  approach  to  that  of  the  sea^  the  more 
powerful  is  its  reflective  agency  in  responding  to 
the  direct  action  of  these  forces;  and  consequently, 
the  more  powerfully  does  it  affect  the  principle  cf 
Btmospheric  temperature,  whether  in  sununer  or 
winter,  and  vice  versd.  And  hence  it  is>  that  the 
action  of  the  opposite  primary  electrical  forces  on 
the  inferior  region  of  the  atmosphere,  other  circum-' 
stances  the  same,  is  much  more  palpably  developed 
on  its  temperature  hy  landi  than  by  water. 

Again,  without  referring  to  the  agency  of  moun- 
tains on  the  atmosphere,  which  similar  to  the  clasa 
of  localities  induced  by  the  junction  of  the  c^poaite 
grand  divisions  of  the  land  and  water  superficies  of> 
the  earth,  are  less  connected  with  the  principle  of 
its  temperature,  than  with  its  other  phenomena,-**- 
Idnd  superficies,  as  refers  to  the  temperature  of  the 
atmosphere,  is.  divisible  into    opposite  kinds,  rt& 
cleiir  atid  forest  land.     For,  the  very  essence  of. 
the  agency  exercised  by  land  surface  on  the  tem*^ 
perature  of  the  atmosphere  being  assumed  to  con^t 
sist  in  its  reflective  power ;  any  thing  that  has  the 
effect  of  impairing  or  blunting  this  power,  necessa* 
rily  detracts  by  so  much  from  the  agency  it-  wmild 
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have  otherwise  exercised  in  responding  to  the  action 
of  the  opposite  primary  electrical  forces.  And  as 
nothing  can  so  eflectually  contribute  to  blunt  this 
the  reflective  action  of  land  surface  as  the  presence 
of  forests;  consequently,  forests  by  this  their  in* 
flttence  in  lowering  the  summer  temperature  <rf 
couniries  where  they  existj  necessarily  have  thi^ 
effict  of  lowering  the  mean  annual  temperature  6f 
mtch  €ountries.  As  the  destruction  offorente^  by  \n^ 
ducio^  a  rise  in  the  summer  temperature  of  the 
countries  where  they  had  previously  existed^  neco^r 
sarity  induce  a  corresponding  rise— ^particularly  ii| 
the. lower  latitudes,  in  the  mean  annual  temperaturQ 
of  such  countries.  And  hence  the  source  of  the 
change  of  climate  observed  to  have  followed  firom 
the  destruction  of  forests,  both  on  the  continent  of 
America,  and  in  some  of  the  countries  of  Europe ; 
which^  of  late  has  excited  so  much  of  the  attention  of 
men  of  science* 

In  the  very  opposite  extreme  of  the  scale  of  re* 
fleeting  surfaces,  as  contrasted  with  forests,  are  «j> 
iemite  plains  of  sand,  whose  action,  not  only  in 
raising  the  temperature  of  the  atmosphere  by  day, 
but  in  lowering  it  by  night,  is  so  fully  exeipplified 
by  the  sudden  transitions  of  temperature  which 
take  place  in  the  sandy  deserts  of  Egypt ;  whose 
extraordinary  influence  in  the  latter  respecti  has  by 
some  been  erroneously  attributed  to  the  presence 
of  nitre  in  the  soil ;    which,  used  in  the  senfie  of 
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Thomson's  '^  etkenaf^  nUre^*  were  more  gennaine 
to  its  true  source. 

From  these  observations  it  will  be  seen  that  there 
are  two  facts  connected  with  location,  whicfa^  other 
circumstances  the  same,  exercise  a  most  important 
influence  on  the  phenomenon  of  atmospheric  tem^ 
perature,  mz.  those  with  the  reflective  powers  of  the 
land  superficies  of  the  earth,  and  those  with  the 
circumstance  of  its  extension ;  which,  coupled  with 
the  law  of  electric  action,  that  of  whatever  kind,  it ' 
always  converges  to  particular  foci,  which  is  the 
cause,  that  besides  the  main  foci  formed  hy  its  opp^ 
site  species  as  noticed,  the  direct  action  of  each 
force,  agreeable  to  the  nature  of  localities,  con- 
verges to  and  forms  a  series  of  minor  foci;  which  are 
determined  in  the  degrees  of  their  relative  fwrces,  ais 
of  the  agency  they  exercise  on  the  temperature,  by 
the  variations  which  occur  in  the  reflective  power, 
as  in  the  magnitude  of  the  reflective  mirrors*  on 
which  they  form.  To  the  varieties  which  occur  in 
the  above  local  circumstances,  not  only  the  pecoUa- 
rities  of  climate  which  in  countries  lying  within>  the 
same  parallels  are  so  frequently  found,  appear  to  be 
referable;  but  that  the  heat  in  summer,  as  the  cdd 
in  winter,  other  circumstances  the  same,  is  always 
greater  in  the  interior  of  continents,  than  in  the 
vicinity  of  the  sea ;  as  on  the  same  principle,  t.  e. 
the  magnitude  of  the  reflectors,  that  these  opposite 
extrones  of  annual  temperature  are  greater  in  pei^ 
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ticular  locations^  in  proportion  to  the  greater  mag- 
nitude of  the  continents  in  which  they  are  situated, 
or  to  their  proximity  to  such^  and  vice  vena.  Ano- 
ther cireumstance  connected  with  the  present  sub- 
ject which  demands  our  notice  is,  that  the  climate 
ef  the  wesiem  ehares  of  eoniinenie,  other  circum- 
stanoea  the  same,  tit  always  found  to  be  warmer  than 
the  eaeiem ;  which  will  be  easily  understood  by  taking 
into  account  the  difference,  as  a  r^cior,  which  sub- 
oata  between  a  water  and  a  land  surface;  com- 
bined with  the  circumstance  that  the  concentred 
auUm  iff  the  sum,  which  takes  place  during  his  de- 
eline  in  the  afternoon,  is  much  more  powerful  in 
augmenting  temperature,  than  it  is  during  the 
forenoon.  Thence  causing  this  his  concentred  ac- 
tion on  the  western  sides  of  continents  to  produce 
more  palpable  effects  in  raising  the  temperature 
of  the  atmosphere,  than  can  be  the  case  on  the 
opposite. 

The  next  circumstance  connected  with  the  prin- 
ci|de  of  temperature  in  the  atmosphere^  which  I  con- 
sider it  necessary  to  notice^  is  that  of  its  currentSf 
or  the  wimdfi;  one  class  of  which,  as  mentioned  else- 
where, i«  assumed  to  have  its  source  in  the  variationg 
of  ita  ti^nperature.  And^  as^  fusion  has  been  mada 
to  the  sea  and  land  breeues  ^  the  torrid  zonCp  ia 
proof  of  tim ;  and  as  at  once  illustrative  of  the  cir- 
eumstance,  as  of  the  effect  c^  the  solar  action^  tohile 
nieif^  the  temperature  (instead  of  attenuating,  as 
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is  the  common  idea)  of  concentrating,  Und  thereb]^ 
of  increasing  in  density  and  volume,  the  inferior  re*^ 
gion  of  the  atmosphere  on  which  it  acts :  as  of  the 
negative  action,  in  cooling,  by  the  partial  dissolution 
of  such  concentration  of  its  volume^  which  it  induces 
by  night,  of  producing  quite  the  opposite  effedt  on 
this  region ; — I  am  induced  to  give  insertion^to  the* 
following  account  of  these  winds,  taken  from  Dam^ 
pier^s  Discourse  of  the.  Trade  Winds,  Breezes,  &to«^ 
of  the  Torrid  Zone :  London,  1699,  Vol.  II.  pp.  37; 
et  seq.  of  his  Voyages. 

**  These  sea^preezes  do  commonly  rise  in   the 
morning  about  nine  o'clock,  sometimes  sooner,  some^ 
times  later,  they  first  approach  the  shore  so  gentiyit 
as  if  they  were  afraid  to  come  near  it,  and  oft  tiine»^ 
they  make  some  iaint  breathings,  and,  as  if  tiiOV 
willing  to  offend,  they  make  a  halt,  and  seem  readfy^. 
to  retire.     I  have  waited  many  a  time,  both  ashore 
to  receive  the  pleasure,  and  at  sea  to  take  thebi^; 
nefit  of  it.  = .    .• 

'^  It  comes  in  a  fine  small  black  curl  upon  lihd : 
water,  whereas  all  the  sea  between  it  and  the  ^hor^, 
not  yet  reached  by  it,  is  as  smooth  and  even  tt  gfes9 ' 
in  comparison.  In  half  an  hour's  time  after  it  har^ 
reached  the  shore,  it  fans  pretty  briskly,  and  so*  hh> 
creaseth,  gradually,  till  twelve  o'clock,  then ^il  is* 
commonly  strongest,  and  lasts  so  till  two  or  three,  rai' 
very  brisk  gale ;  about  twelve  at  noon,  it  also  veen^' 
off  to  sea  two  or  three  points,  or  more  in  v^ry 
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agabi^  atid  greduaUy  v^ilhdraw»  ks  fore^.tillioU  j« 

qient;  and  about  fiveoWlook^  soonev  w  latere  accordr 

kig  aa  tiie  weather  is,  it  is  lulled  asleapi  and  opme» 

so  jDare  till  neoLt  moriung^^  :, 

,  *'  Lmmd4m€ezu  ace  as  remarkaUe  as  any  winds 

that  1?  have  yet  treated  of;  /Aey  ari  quite  comtrary 

i€t  ike  s$arbr€eze$,  for  those  Uow  right  &om  the  shore^ 

hiit'th^  aea-'hreeses  right  in  upon  the. shore ;  and  as 

the  iieii-bveeses  do  hbw  in  the  day^  and  rest  in  the 

night;  so,  on  the  contrary,  these  do  blow  in  the 

nighty  and  rest  in  the  day,,  and  so  they. do  alternately 

succeed  each  other.     For  when  the  sea-breeaes  have 

petliHnaed  their  offices  of  the  day,  by  breathing  on 

their' *r6q>ective  coasts,  they,  in  the  evening,  do 

eitherr  withdraw  from  the  .coasts  or  lie  down  to  rest# 

Xkie»  the^lmd  winds,  whose  office  it  is  to  breathe  in. 

the  nighty  moved  by  the  same  order  of  Divine  im*: 

pttbe^ttda  rouse  out  of  their  private  recesses,  and 

gently  fan  the  air  till  the  next  morning,  and  theu 

thcv  task  <  ends,  and  they  leave  the  stage* 

f^.  Tkm0  can  be  no  proper  time  set  when  they  do 

hsgJAi  ip  Aha  evening,  or  when  they  retire  in  the. 

uerkiiihg'tiibr  they  do  not  keep  to  an  hour,  but  they 

rtTimrnly  spring  up  between  six  and  twelve  in  the 

evjeniDgg  aad  last  till  six,  eight,  or  ten  in  the  morning. 

l%e^  bath  come  and  go  away  again  earlier  or  later, 

aoeonding  to  the  weather,  the  season  of  the  year,  mt 

aecidental  cause  from  the  land*     For,  onsoaia 

p 
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coastSj,  they  do^  rise  earlier^  blow  fresher^  and  remain 
later  than  on  other  coasts,  as  I  shall  show  herea£t^» 
/^  These  winds  blow  off  to  the  sea,  a  greater  ^ 
less  distance,  according  as  the  coast  lies  more  or  Um 
exposed  to  the  sea*winds ;  £or,  in  some  places^  wa 
&od  them  brisk  three  or  four  leagues  off  drape ;  in 
other  places,  they  scarce  peep  without  the*  rooki.; 
or  if  they  da  sometimes,  in  fair  weather,  Hiake  a 
sally  out  a  mile  or  two,  they  are  not  lasting^  ImM 
suddenly  vanish  away,  though  yet  there  are  evmry 
0%ht  as.  fresh  land-winds  ashore,  at  these  {^ce^  M 
in  any  other  part  of  the  world."  • .  ,  ^  - ^^' 

.  The  first  circumstance  which  must  strike,  one  in 
reading  the  above  account  of  these  tropical  windi^ 
is,  that  their  cause^  as  their  action,  is  perfeetljf^  iaoti 
in  its  nature;  the  next  is,  as,  other  cir cumstanceaiha 
samie,  a  diffidence  of  temperature,  both  hy  dap  >Md 
hy  night,  subsists  between  the  land  and  se&.aln^oih' 
phere; — ^the  former,  particularly  in  summer, .  tbeing 
warmer  hy  day,  and  colder  hy  night,  thaa  that  of 
the  latter ;  that  these  sea  and  land  breeaes  haya 
their  source  in  the  diurnal  and  nocturnal  vfuJations 
of  temperature  which  occur  in  the  proximate  rer 
gions  of  the  atmosphere,  to  and  from  which  tfati^ 
take  their  course.  And  as  the  periods  of  their,  set^ 
ting  in,  as  of  their  ceasing,— equally  as  their  direc- 
tion, undergo  little  or  no  variation,  it  will  readily 
appear,  that  the  sea  breeze  has  its  source  in  the-civ*- 
cumstance  of  the  main  local  foci  of  the  solar  ocOm 
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Mmg"  inkmd ;  and  the  convergence  of  the  tea  air  ih 
thekr  direction^  induced  by  the  iiitperiar  condemoHm^ 
fftke  land  atmosphere  in  their  vicinity :  or,  in  other 
wwda,  in  the  falling  in  of  the  attenuated  air  of  the 
•ea,  in  filling  up  the  vacuum  in  the  body  of  the  land 
atmosphere  consequent  on  this  the  compresaidn 
of  its  vohune :  being  a  necessary  efiict  of  the  sup»> 
rior  power  of  land  surface,  as  contrasted  with  that 
d  water,  as  a  reflector  of  the  solar  action.  As,  to 
preetsc^  the  same  principle,  tm.  the  superiority  of 
kmid  surface  to  that  of  water,  as  a  reflector  of  the 
negative  electrical  actitm  of  the  eartb  by  night>  aiMl 
te  the  opposite  effect  of  this  action,  not  only  on  the 
tenperature  of  the  inferior  region  of  die  atmospfaer^^ 
hut  am  Us  volume ^  from  that  of  the  positive^  or  solar 
•elioB^  is  to  be  ascribed  the  counter-current  by 
<iMdi>  during  the  night,  the  sea^breeoe  is  succeeded* 
For  whereas  the  solar  action,  as  stated,  is  assumed 
to  induee  a  condensation  of  the  air  in  the  inferior 
region  of  the  land  atmosphere,  the  negative  action^ 
by  the  paitial  dissoluti<m  of  this  condensation,  and 
die  enlargement  of  its  volume  consequent  thereon, 
oeceesarily  originates  a  current  on  those  shores, 
^pnte  opposite  in  its  direction  to  that  nduoed  by 
the  fixmer  action. 

Thus,  as  these  tropical  winds  not  only  demon- 
ftrate,  that  the  changes  of  temperature  in  the  at^ 
OMsphere  originate  currents  in  its  body;  but  by 
th»  tdireotioft  of  these  current^  coupled  wHh  the 
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difference  of  temperature*  subsisting  between  the 
proximate  regions  of  the  atmosphere  where  they 
occur^  during  the  periods  of  their  continuance  ;  the 
causes  in  which  they  have  their  source.  As  nature^ 
when  known^  is  found  to  be  little  more  than  a  tissue 
of  analogy  in  her  operations  : — ^thence,  I  say,  in  the 
annual,  as  in  the  diurnal  circle  of  movement  of  .the 
primary  electrical  forces ;  are  we  led  to  perceive  the 
cause .  in  which  the  northreast,  and  other  winid^ 
which  in  spring  and  the  beginning  of  summer  ^ 
in  from  the  pole,  in  the  direction  of  the  tropic,  "hiai^ 
their  source^— -owing  to  the  vicinity  of  the .  euncle 
traversed  by  the  main  focus  of  the  solar  action,  aad 
the  rise  of  temperature  and  corresponding  coiiden- 
sation  in  the  volume  of  the  air  it  induces,  being 
more  rapid  in  the  lower,  than  in  the  opposite  lati- 
tudes of  our  hemisphere.  And  why,  in  '•  the  &U  oi 
the  year,  the  reverse  in  the  direction  of  these  cur* 
rents  takes  place,  owing  to  the  enlargement  •  of  vch 
lume  in  the  body  of  the  atmosphere  to  .  the  aouth 
at  this  season,  induced  equally  by  the  progression 
of  the  aqueous  condensation  in  this  part  of  the 
annual  circle,  as  of  dew  in  the  same  part  of 
the  diurnal,  as  by  its  refrigiration  with  tlie  in- 
creasing force  of  the  negative  electrical  action  «if 
the  earth  on  it.  This  class  of  the  winds,  orig^inating 
in  the  annual  rise  and  fall  of  temperature,  being,  by 
much,  milder, — more  regular  in  the  periods  of  their 
setting  in,— of  their  continuance,  and  in  their  direc- 
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tion^  than  the  opposite  class,  which  have  their  source 
m  the  aqueous  condensation.  And  which  regularity 
in  the  setting  in,  as  continuances  of  those  the  solsti- 
tial currents  cS  the  atmosphere,  it  may  be  observed, 
KFDuld  be  much  greater,  particularly  in  the  higher 
lititudes,  were  it  not  for  the  intervention  of  the 
hmar  action,  and  the  frequent  recurrence  of  the 
aqueous  condensation  which  its  changes  induce ;  it 
being  observable,  that  these  the  solstitial  currents 
lure  much  more  regular  and  constant  in  the  lower  la- 
fihidee,  where,  from  the  superior  range  of  temper- 
ature, the  changes  in  the  lunar  action  mwe  rarely 
bduee  the  occurrence  of  the  aqueous  condensation. 

Much  more,  I  am  aware,  might  be  said  on  this 
dass^  of  the  winds ;  but  it  is  sufficient  for  my  pur- 
poite  thus  generally  to  point  out  the  circumstances 
in  wliich  I  esteem  them  to  have  their  source. 

Now,  reverting  to  the  action  of  the  opposite  pri- 
mary electrical  forces  on  the  principle  of  tempera- 
ture, in  the  annual  circle  of  their  movement ;  and 
commeBdng  with  that  of  the  sun,  at  the  period 
wheB,  with  its  incipient  progression,  it  induces  a 
oorrei|X>nding  progression  of  the  calorific  conden- 
sation^ in  the  inferior  region  of  the  atmosphere. 
Shortly  after  the  extreme  cold  of  winter  has  passed 
AWby,  the  atmosphere  being  then,  by  reason  of  the 
copious  rains,  &c.,  of  the  preceding  season,  nearly 
exhausted  of  its  calorific  base;  with  the  gradual 
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^vaBpe  of  the  flttp,  of  increase  in  the  length  of  the 
day>  and  the  consequent  increasing  infli^ence  of  lu8 
aoaoii;^-4he  increa^g  energy  in  the  action  of  its 
positive  electrical  pole  on  the  inferior  region  of  the 
atmospheore^  hy  cpUecting,  diurnally,  in  its  direbtion 
thfl!  elements  of  its  aeriform  base^  then  gradually 
augmenting  by  the  decomposition  of  a  portion  of 
the  waters  beneath^— «with  the  gradual  amdUyoration 
of  temperature  it  induces^  lays  the  incipient .  hams 
of  the  calorific  condensation  in  this  its  inferior  re^ 
gion  :-r^which>  chiefly  in  consequence,  of  the  xaini 
induced  by  the  changes  in  the  lunar  action,  for  vaas^ 
time  progresses  but  slowlyw 

At  lengthy  howev^er,  commeacing  in  the  lower 
latitudes,  the  calorific  condensation  begins  io  attain 
coHsisten€ff>;  and  thence,  wit|i  the  «till  increasiiig 
length  of  the  day,  as  of  force  in  the  solar  actioi^ 
like  to  a  vivifying  flood,  it  bears  onwards,  from 
parallel  to  parallel,  in  the  direction  of  the  pole; 
hailed  in  its  advance  by  the  extatic  melody  of  na^ 
ture's  choiristers,  resuscitated  by  its  touch;  while 
verdure  and  flowers  mark  its  genial  influence  oa 
the  vegetable  kingdom.  The  variations  in  the  ele* 
vation  to  which  it  attains  in  the  body  of  the  atmos* 
phere,  being  distinctly  marked  by  those  which  occur 
in  the  summit  ra?igej  of  vegetation,  as  observable  in 
the  mountain  districts  of  the  ascending  latitudes,-^ 
an  intimate  correspondence  between  the  scale  of  its 


el^flrtioii^andthatof  the  latitude  of  placet^  beingeTe^jr 
wbete  pecteptable.  The  striking  dtflferenoe  obiervable 
bot^ieen  the  elevation  of  this  summit  level,  as  marked 
bjfrtibe  diff^ent  elevations  at  which  finrest  trees 
floonsk  in  the  Appennines,  the  Alps,  and  P^nrenees^ 
ss  contrasted  with  the  mountains  of  Ireland,  Scot-^ 
land^atid  other  northern  countries,  being  sufficiently 
8{^»rettt  to  all  who  have  had  an  opportunity  6f 
laakingtiie comparison.  Thus,  though  from  its  na- 
ture invisible  to  the  sight,  except  by  the  superior 
tmlUaBcy  of  its  light,  the  calorific  condensation  by 
its  effects  OH  vegetation,  as  contrasted  with  the  air 
of  the  superior  region,  proving  not  only  its  existence 
in  die  inferior  region  of  the  atmosphere,  but  that 
its  range  in  the  latter  is  constantly  regulated  by 
limmean  annual  temperature  of  the  country  wheve 
itexbts* 

With  the  advance  of  summer  the  calorific  con«- 
densation  acquires  additional  force,  consistence,  and 
range ;  till  for  the  verdure  called  forth  by  its  in*- 
dpient  action  in  spring,  it  gradually  changes  the 
hce  of  nature  to  a  more  dusky  hue ;  and  for  the 
lively  tints  of  Flora,  substitutes  the  less  gaudy,  but 
UMxre  substantial  appendages  of  Pomona ;  in  whose 
qipearance  the  world  has  handsel  of  the  near  approach 
of  the  season  when,  like  a  bountiful  parent.  Nature 
throws  open  anew  her  exhaustless  stores  of  plenty 
to  her  creatures.  Having  passed  the  summer  sol* 
slice,  with  increasing   concentration   in   its    body. 
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induoed  by  tbe*  iiici|iieiit  contraction  in  die  length 
of  the  day,  the  force  and  consistency  of  the  calorifie 
condensatam  odntinaes  to  augment  for  some  tiitie ; 
tiU.C9iL\fergiKg  Itowards  the  period  of  the  iwutuninal 
equdnoxi  it>[btta(ink  it&imaitimum  degree ;  wben  tbe 
temperature ^it i iindUceg  is  tcamt  powerfal/^^hoUii^ 
prostrate  naituffe  languid*  and  expiring,  conistr^ined 
IB  its  fierce  embrace.  At  length,  keepii^-eKael 
pace  with  the  increasing  length  of  the  nighty  :4be 
growing .  preponderance  •  of  the  negative '  electrical 
action'of  the  eartlv  aided  by  the  electrical  collisionik 
in  rthe'  Jbody  ef  the  jatmosphere  caused  by  the  liihair 
change»^by  inducing  a  commencement  of  the  a^pdeoi» 
condensation  on  the  siq>erficies  of  the  latter,  first 
snaps  the  bond  of  it6  union  ;-~which  circumstance,  by 
giving,  a  different  direction  to,  and  concentrk^ng  ita 
electrical  fences  in  a  new  and  more  powerffd '  focctt 
of  action,  is  ushered  in  by  lightning,  and  annbtmi^ed 
to  the  world  in  thunder.  When  the  calorifie^ton- 
densation  has  passed  the  period  of  the  -  ilutumniU 
equinox^  it  is  arrived  at  its  latest  stage— the  nu- 
merous and  abundant  formations  of  rain,  which  in 
succesi^on  mark  the  concluding  quarter  of  the*  year> 
by  the  rapdd  consumption  of  its  elements  they  in^ 
duce,  together  with  its  total  dissolution,  ridding  the 
inferior  region  of  the  atmosphere  of  nearly  the 
whole  of  its  calorific  base :  thus  consigning  the 
body  of  the  atmosphere  to  the  almost  unrestricted 
sway  of  the   negative  action   of  the  earth,   then 
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ftpjNroaching  the   period  of  its   annual  maximum 
degree. 

To  this  description  of  the  calorific  condensation 
may  be  objected^  that  it  is  less  suited  to  an  English, 
than  to  an  Italian  sky ;  but  it  will  be  allowed  that, 
being  strictly  conformable  to  its  appearancp  and 
results  in  the  lower  latitudes,  it  is  such  as  is  best 
calculated  to  convey  a  correct  idea  of  the  different 
stagea  of  this  phenomenon,  where,  only,  it  attains  to 
a  certain  degree  of  maturity,  and  is  fully  developed. 
For  it^were  about  equally  futile  to  expect  to  witness 
a  fiill  development  of  the  negative  electrical  force 
of  the  earth,  and  of  the  frigor\fic  candeMotion  it 
induces,  in  the  lower  latitudes ;  as  of  the  positive  of 
the  sun,  and  the  calorific  condensation  it  induces,  m 
the  higher,  Nature  having  assigned  to  each  force  a 
peculiar  theatre  of  its  development,  distinct  from 
that  of  the  other. 

Turning  our  attention  from  the  positive  to  the 
action  of  the  negative  electrical  force  of  the  earth, 
in  the  annual  circle  of  its  movement, — when  the 
maximum  degree  of  summer  temperature  has  passed 
away;  with  the  gradual  increase  in  the  length  of  the 
mght,  the  Jrigorific  condensation  in  the  superior 
region  of  the  atmosphere,  particularly  in  the  higher 
latitudes,  commences  its  annual  course.  And  as 
verdure  and  flowers  marked  the  setting  in  of  its 
predecessor,  the  falling  leaf,  and  the  yellow  tints  of 
autumn,  mark  the  secret  workings  of  the  frigorific 
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condensation  in  its  incipient  stages.  When^  how- 
ever, by  the  transfer  of  the  main  focus  of  the  negl^ 
tive  action  of  tilie  earth  from  the  pole  of  its  etismng 
summer,  to  that  of  its  approaching  winter  heftii^ 
phere  at  the  period  of  the  equinox,  that  a  more 
direct  and  perfect  concentration  of  this  action  -otitift* 
mences  in  its^  vicinity;  the  interval  is  but  6)iort 
before  the  sudden  fall  of  temperature,  and  itppeaf -^ 
ance  of  frost  it  induces,  announoe,  in  a  less  e^uivocttil 
manner,  the  untheiing  biieath  of  the  frigorific  coti^ 
densation :  atid  with  it,  in  those  higher  latitudes,  tive 
oommesicdment  of  the  season,  when 
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**  Winter  comes. 
Sullen  and  sad,  with  all  his  rising  train ; 
Tapours,  and  clouds,  and  storms.'* 

But  yet,  whose  chastening  rod,  however  fudi^  tQ 
the  touch,  or  oppressive  to  the  heart,  Uke  tii^ 
application  of  caustic  to  the  incipient  gangrene 
is  not  without  its  salubrious  and  healing  qualities..  .,\ 
From  the  period  at  which  the  frigorific  condeii* 
sation  first  sets  in  in  the  arctic,  or  antarctic  regionSj 
the  interval  is  considerable  before  it  descends,  witti 
any  thing  like  a  corresponding  force,  into  the  oppcH 
site  parallels  of  those  hemispheres ;  the  proximity 
of  the  sun,  as  the  more  tenacious  stand  which  the 
remains  of  the  preceding  calorific  condensation 
makes  in  the  atmosphere  of  the  lower  latitudes,  lopg 
repelling  its  frequently  renewed  approaches. 
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At  length,  however,  (agreeable  to  the  analogy 
which  ahould  subsist  in  the  manner  of  their  action  m 
order  to  prove  that  they  were  matually  derired  from 
\i,  between  the  opposite  species  ^  the  8ameforee,y 
bftving  passed  the  period  of  the  winter  solstice,  and 
(sinoalar.  to  the  cfpposite  condensation  with  the  ii^ 
dealing  length  of  the  night)  that  the  incipient  in* 
crease  m  the  force  of  the  solar  action  induced  by  the 
augmentation  in  the  length  of  the  day,  with  the 
gveatest  concentration  in  the  body  of  the  firigorifio 
oondeiisation  brings  on  the  period  (tf  the  annual 
maximum  degree  of  the  negative  electrical  action  of 
the  earth  on  its  winter  hemisphere ;  and  this  latter 
being  ^r^/  induced  where  it,  the  negative  action,  is 
soonest  supplanted  by  the  positive  action  of  the 
smu  At  nearly  the  extreme  limit  of  the  descending 
scale  where  it  comes  to  bear  directly  on  the  super- 
ficies of  the  earth,  this  the  extreme  degree  of  the 
B^atifve  action  brings  the  '^  etherial  nitre  ^  of  the 
firigorific  condensation  suddenly  in  contact  with  the 
earth  in  the  lower  latitudes ;  and  with  a  degree  of 
intensity  which,  sometimes,  is  even  more  sensibly 
felt  there  during  the  short  period  of  its  continuance, 
than  in  regions  which  approximate  much  nearer  to 
its  main  focus  at  the  pole ;  as  if,  like  the  polar 
summer,  to  compensate  by  this  its  intensity,  for  the 
shortness  of  its  duration :  to  which  may  be  traced 
tiie  circumstance  that  the  extreme  degree  of  winter 
cold   usually  occurs,  earlier  at  j^adrid,  than  at 
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Paris^  or  Londoti?;  as. that  the  inteMity  ol  thisicqld 
while  it  lasts  {as  wad  the  case  last  winter)  iis  though 
to  be  the  more  liMupportable  in  the  former  than  iq 
the  latterpavaliys.  .      / 

'^The  negative  mctiom  of  the  earth  having  passed 
the  period  ^df.  itft^  annuid^  maximum  degree^  tand  thiQ 
frost  it  induced  being  succeeded  bytathaw^r-^iiHilitB 
to  th^  ealotific  condensation^  the  fr0quen]t/A*ains 
which  succeed  (a^  consequence  of  the  increase  w|ach 
takes  place  in  the  calorific  base  iA  the  in&rioBjrcgifn 
of 'tbe  atmosphere^  ^decjL  by  the  lunar  ohimges»)-  by 
t^/W]nd  consomption  of  its.  elements  -they  induois, 
sbortty'dimii&h  the  force ;  of  the  frigprifiq  eondfitf* 
sation'^Bd  a&.  toi  konfine»  its  action  chiefly  to  tha 
raperior>  region  of /the  atmosphere;  from  w^iidi^ 
during  soniie  /&dkie,i  about  the  periods  ofthe  hm^ 
quadratures^  it  obcasionally  ^desceaids^  indnong  1^4t« 
noctnrnal  coUisions  with  the  surface  of  the  eartlif 
trtosit<nry  retums  of  frost*  Whieh.  latter,  aa^lt^4 
irea^  advances;  erentu^y  disappear ;  >  givu^plaen 
to  th^ttiore  genial  action  of  the  airs  of  i^pring;^  tha 
frigorifie  condensation  thus  dividing  with  its  oppot 
sitt^/  tted  anmlal  cnrcle  <tf  electric  acticoi  on^the 
a;ttnospheire.  »^    . 

With  th6  preceding  observations  on  the  frigorifii^ 
eondensation^  I  should  probably  conclude  the  present 
l^irspective  sketch  of  the  annual  round  of  ten^ 
^rattire/we^  it  not  that  I  wish  to  contrast  then 
Wiijk^^  some  of  the  most  generally  received  itotioDs 
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touching  Its  annual  fall,  and  the  .phenonfena  it  inf 
duces.  This  I  do^  in  order  to  show  the  confiisioa  of 
ideas,  and  vague  conclutioiMi  which  the  want  of 
correct  data  naturally  induces;  which,  with  some 
observationft,  that  appear  to  me  not  uncalled  Smt^  on 
the  tigeaej  of  frost,  obhge  me  to  extend  this  partictf 
the  present  article  somewhat  more  in  detaiL 

**  When  the  sun  *'  (sajs  a  writer  in  Rees*s  Cyclot 
{NMfiil,  urU  FfMt,)  '^  passes  to  the  south  of  the 
ffqualM,  the  northern  hemisphere  gradually  loses 
nf  its  temperature,  its  expenditure  of  heat  being 
gresfter  than  the  supply.  After  some  time  a  rapid 
diminution  of  temperature  is  ofaserred  as  we  pass 
o¥^r  the  soecessiTe  parallels  of  latitude  from  the 
cfi|iisMMr  to  the  north  p<^.  As  far  as  the  action 
ef  the  'Sim's  rays  is  ooneemed,  tku  deerease  ^ 
tempkmture  4lumld  be  regmlmr;  that  is,  it  should 
be  in  some  proportion  to  the  distance  from  the 
ec|4iater,  and  to  the  progression  of  the  season. .  W^e 
And/ however,  from  experience,  that  such  regvdarity 
dote  not  take  place.  In  any  given  northern  latitude 
die*  temperature  is  more  especially  desultory  in  tha 
winter  season.  Some  other  camse,  thertfore,  vmH 
operate  to  produce  thie  irregularity.  TUs  camee 
k  the  winds.  Not  only  are  the  winds  more  violent 
in  the  winter  season,  but  they  induce  a  greater 
dmage  of  temperature,  all  other  circumstances  the 
same,  than  in  any  other  season,  by  reason  of  th^ 
eontigaous  climates  being  then   more  dispropoi^ 
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tionate  than  usual  in  their  temperature."  Agiinv 
Mr.  Kirwan  remarks,  that  "  it  scarce  ever  freeze 
in  latitudes  under  35%  unless  in  very  elevated 
situations."  ; 

The  principle  here  assumed  to  account  for  the 
annual  fall  of  temperature,  it  will  be  observed^  in 
not  that  of  a»  active,  but  passive  agency,  i.e.  ru* 
diation;  which  naturally  grows  out  of  the  error  of 
supposing  the  principle  of  atmospheric  temperature 
to  be  exclusively  derived  from  the  action  of  a  singb 
agency,  ms^  the  solar  action.  And  consequ^itl^ 
that  both  in  its  annual  rise  and  decline^  induced  by 
the  gradual  increase  as  falling  off  in  the  force  <|f  tha 
solar  action,  it  should  be  governed  by  the  same  laws 
as  that  of  a  body  artificially  heated,  viz.  that,  tm 
stated,  its  progression  should  be  regular.  3mk 
which,  in  attempting  to  follow  up  the  compsrisosy 
the  writer  discovers  such  anomalies,  as  in  order  to 
reconcile,  obliges  him  to  have  recourse  to  the  winds  ; 
thus  ^  mistaking  the  scaffold  for  the  pile ;"  the  dan 
of  the  winds  connected  with  the  changes  of  atmo^ 
pheric  temperature,  as  noticed,  being  ^eets^  and 
not  causes  thereo£ 

It  will  readily  occur  to  those  who  will  take  the 
trouble  of  examining  the  p-esent  theory  of  the  a^ 
mosphere,  that  the  desultory  state  of  its  tempera*- 
tore,  both  in  summer  and  winter,  is  chiefly  induced 
by  the  changes  in  the  lunar  action  :  which,  either  bjr 
erigiiiating  the  inverse  electric  action  in  its  body. 
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BBd  tbus  by  suspending  for  the  time  the  ikrect 
oHion  of  either  of  the  primary  electrical  forces  on  \iM 
inferiodr  r^on^  necessarily  induces  from  a  preceding 
period  of  cold,  a  return  to  comparative  warmth ; 
and  from  a  preceding  period  of  heat,  a  return  to  a 
milder  temperature.  Or  if^  being  in  conjunction  with 
that  W  the  primary  electrical  forces  at  the  time^  that 
the  lunar  action  is  direct,  by  its  raising  the  temper 
ratiire  at  the  periods  of  the  eyxygies,  and  lowering 
it  at  those  of  the  quadraharea.  Which  periods  of 
deaBltory  temperature  at  the  cq^posite  seasons  of  the 
yearv  it  wdl  be  obserred,  are  those  which  fcnr  some 
tkaetpreoede  tie  periods  qftke  eoleiicee^''-^er  which 
the  increase  of  degree  in  the  actton  of  the  presiding 
primorjr  electrical  force  at  the  time,  induced  by  its 
giMring  conc^itratioD,  has  the  efStct  during  the 
pfiriodsi  of  extreme  temperature  which  this  concent 
trated  action  produces ;  by  merging,  as  it  were,  the 
hmar  action  (owing  to  its  being  at  all  times  compa^ 
ratiT^  but  a  secondary  agency,)  of  neutraKzing 
tiie  effect  of  the  collisions  induced  by  its  changes,  so^ 
as  that  they  do  not  originate,  as  at  other  times,  the 
inverse  electric  action  in  the  atmosphere ;  as  its  ne* 
gaUoe  aetiom  in  summer,  and  positive  in  winter,^-* 
being  the  lunar  action,  which  at  these  seasons  is  mi 
eppaeiiion  to  the  action  of  the  presiding  primary 
farce,  from  disturbing  the  effects  of  the  latter  om, 
the  tenoperature. 
Thus  then,  it  will  be  perceived^  that  it  is  only  by 
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the  principles  assumed  by  the  present  theory  of  tem- 
perature^— ^principles  proved  and  borne  out  in  such 
a  variety  of  ways^— that  anomalies  such  as  these 
noticed^  in  treating  of  the  atmosphere  and  its  phe- 
nomena, can  be  avoided  ;  from  the  simple  circum- 
stance,  that  facts  wiU  not  accommodate  themeehee 
to  theories,  unless  the  latter  be  grounded  on  the 
principles  whose  operation  induces  their  occurrence. 
By  these  principles  we  are  led  to  perceive  that  the 
*'  secret,  all-invading  power'*  ol frost,  induced  by  a 
certain  degree  of  the  negative  electrical  action  of 
the  earth,  is  simply  an  effect  of  the  sudden  loss  oi 
its  caloric  of  fluidity  in  the  surface  stratum  of 
water  on  which  it  comes  to  bear ;  and  of  thus  throw- 
ing it  back  to  the  second  stage  of  itsformatiom 
(as  will  be  found  more  fully  treated  of  in  the  article 
on  the  aqueous  condensation.)  And,  contemplating 
frost  in  its  effects,  we  shall  find  it  divisible  into  the 
following  heads,  viz.  its  action  on  the  atmosphere^ 
in  precipitating  from  its  inferior  region  in  a  cry»- 
tallMsed  state,  such  humid  particles  as  either  by  pre- 
vious evaporation  exist,  or  by  its  action  in  changing 
the  calorific  base  of  this  region  it  encounters,  into 
that  of  water^  which  it  originates  therein ;  its  action 
on  water  in  causing  its  congelation ;  and  finall|^ 
its  action  on  the  soils,  vegetables,  &c.  which  eillier 
compose  the  surface  crust  of  the  earth,  or  are  sus- 
tained by,  or  otherwise  attached  thereto,  from  the 
circumstance  of  such  substances  being  more  or  less 
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nspr^nsted  with  hutnicKtyi  which  i^rvM  ^»  €l  coin 
dndor  to  its  action.  The  crystalline  deposit  formed 
OB  tile  suiiace  of  the  earth  by  this  tho*  agencjrofth^ 
negftite  alactrical  action  of  the  earth  oa  the  inferior 
regioii'  of  the  atmosphere  beings  from  ita  appearances^ 

.Ware  it  not  that  my  objeel  in  the  pr^dsent  work: 
iii' Jess  to  discuss  ^focts^  than  ta^,treat>>of  the  prins 
ciplea  in  which  they  hove  their  isoimie^thqbeneiftciitf 
mflaence.^bf  the  attion  of ' frosty  <>wh0lber  «*s  con- 
aected '  .with  the  sahibrity  <^f  the  atmosphere,  the^ 
&rtaHly.'o{>sQils/ or  the  fecundity  of  tfae-aaimal'aad'* 
vegetable  ^kingdoms,  would  afford  me  ample  latitude 
for  the  formdn  • '  And  thfe  nesuk  of  wuteh  an*  ffiquii^ 
woilU<i)e^r.to  e^blisb  the  faot,  diat  iii  ordet  tto  the^ 
ptnumeni  mrell-beiBg*  of, '  by^mMb  the-  hi^geri  aa> 
most^imfxn^tant  part  of  these  kihgdoms;  ainoreiii^' 
tense:;  ^d/Bgree  even  of  the*  negative  auction  of  the 
eardi^  thaa  that  which  induces  simply  the  pheno^< 
raeiKmof  froet,  is,  in  the  annual  round  of  electric^ 
action^^eqtially  necessary,  as  a  cefrtain  degree  dl^the 
posititadKtion  of  the  sun.     In  proof  of  thMl^e  hav^' 
oniy  tOTCMtrast /A^  acermge  length  ^ hwman^  ^  in- 
lUMia.  (throu^out  the  greater  part  of  whicb,  during 
eq^  mohtfas  of  the  year,  the  negative  action  of  tb#' 
enAciB  inore  powerful  than  its  opposite,  the  positive 
of  tiie  sun,)  as  the  fertUilf  of  the  sail  of  this  empire 
during  its  short  summer,  with  the  aVeragl^  length 
of  life  and  fertility  of  the  soil  in  any  of  tbe  sduthern 
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countries  of  Europe.  Thus,  *'  it  appears,"  (says 
a  Paris  paper,*)  "  from  a  table  of  the  deaths  in  the 
Russian  empire,  in  1827,  that  among  the  individuals 
of  the  masculine  sex  professing  the  Greco-Russian 
religion,  there  were  818  of  100  years  old  ;  33  above 
115 ;  24  above  120 ;  7  above  125  ;  and  one  of  160 
years.**  And  again — ''  In  Russia,  last  year  (1828) 
there  died  604  persons  aged  from  100  to  105  years; 
141  from  105  to  110;  104  from  110  to  115;  16 
from  125  to  130 ;  four  from  130  to  135 ;  one  of 
137 ;  and  one  160  years.*'f  And,  in  reference  to  the 
fertility  of  the  soil  of  Russia,  during  its  four  months 
summer,  an  officer  of  r^nk,  who  served  many  years 
in  Russia,  has  assured  me,  that  it  is  not  uncommmi 
for  the  meadows  there  to  yield  four  crops  in  the 
season  : — a  circumstance,  I  believe,  unprecedented 
elsewhere ;  and  which  would  appear  to  be  entirely 
attributable  to  the  extraordinary  absorbent  power 
which  its  long  exposition  to  the  action  of  frost  and 
snow,  gives  to  the  soil.  A  principle,  it  may  be  ob- 
ser^d,  the  fertilizing  effect  of  which,  appears  to  be 
but  littlfe  understood  or  appreciated  by  agriculturists. 
And,  as  the  numerous  instances  of  extraordinary 
longevity  noticed  above,  together  with  the  total  ab- 
Bence  of  endemic  diseases,  except,  perhaps,  in  so||ie 
of  the  southern  provinces  on  the  Black  Sea,  ai#  not 

'^  See  IWignani's  Messenger  of  Febniary  29,  1828. 
t  ibid  of  March  12,  1829. 
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to  be  attributed,  as  is  known,  to  the  peculiar  ab^ 
stemiauMess  of  the  Russians,  any  more  than  to  the 
mildness  of  their  climate ;  those  •  circumstances 
must,  necessarily,  be  ascribed  to  the  extraordinary 
fstriiy  and  salubrity  qf  the  air.  qf  Russia.  The 
latter  being  assumed  to  be  referable  to  the  nonr 
existence,  except  in  the  southern  provinces  of  ter- 
restfiaus  miasmata  ;  owing  to  the  non-existence,  ge- 
nerally, of  perennial  Jermentatiom  tn  the  sail ;  in 
which  (as  will  be  found  more  fully  treated  of  in  the 
article  on  €letp,)  terrestrious  miasmata,  as  their 
insalubrious  effects  on  the  atmosphere  have  their 
source  :-^which  non-existence  of  perennial  fermeor 
tation,  as  contrasted  with  annual  Jermentatian,  is 
ascribed  to  the  length  and  intensity  of  the  action  of 
frost  on  the  soil,  as  noticed ;  which  by  annually  exr 
tinguishing  the  latter  in  them,  thus  preserves  thf 
salubrity  of  the  air. 

Again,  if  from  the  family  of  gra$$e»  in  the  vege- 
table kingdom,  we  extend  our  observation  to  that 
whose  constitution,  similar  to  that  of  the  iHtgro, 
seems  only  adapted  to  warmth,  viz.  fruit  tr^;  whose 
size,  strength,  and  durability  (in  addition  to  this, 
their  depe'ndance  on  a  high  temperature),  would 
s^m  to  render  totally  independent  of  the  action  flf 
ixl^  We  shall  find,  I  say,  in  tiurning  to  the  sunny 
climes  of  the  south  of  Europe,  and  the  Indies,  in 
the  means  obliged  to  be  resorted  to,  in.^^er^to 

improve  their  hearing  properties^  where  frost  if 
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nearly  unknown^  iz^as.  that  oi  exposing  their  roots  to 
the  action  of  the  atmosphere  during  the  winter 
months  (witliout  which^  it  is  said,  they  become  un- 
productiTe),  the  dependance  of  this  class  of  vege- 
tables/similar  to  that  of  the  grasses/on  fhe  negative 
action  of  the  earth.  The  circumstance  of  this  de- 
pendance is  further  manifested  by  the  difference  of 
quality  in  the  produce  of  the  vine  and  olive  of  the  more 
^southern  countries  of  Europe,  from  that  of  the  wine 
and  oil  produced  by  <;ountries  lying  further  north.; 
and  where,  consequently,  the  vine  and  olive  are 
exposed  to  a  more  rigorous  action  of  the  «old  of 
winter.  Thus,  we  find  the  Rhenish,  Hungarian, 
and  French  wines,  in  general,  superior  in  quality  to 
those  of  Italy,  Spain,  or  Greece ;  as  the  olive  oil  of 
the  south  of  France  is  known  to  be  superior  in  qua- 
lity to  this  description  of  oil  of  the  more  southern 
latitudes,  though  the  latter  are  possessed  of  skies, 
apparently,  so  much  more  congenial  to  its  produc- 
tion. 

Fh)m .  these  facts,  I  say,  we  are  led  to  perceive 
that  though  the  positive  action  of  the  sun  to  a  cer- 
tain extent  in  summer,  be  indispensable  to  the 
bringing  forth  and  maturing  the  products  of  fruit 
trees;  that  the  negative  action  of  the  earth,  to  a 
certain  extent  in  winter,  is  no  less  necessary  to  ^liem 
in  order  to  the  renovation  of  the  forces  on  which 
the  prllBpiple  of  their  fecundity  depends.  And  thence 
to  observe  another  instance  pf  the  beautifrd  organi- 
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zation  of  nature,  in  so  adapting  *the  constitution  of 
vegetables  to  the  alternate  action  of  the  opposite 
primary  electHcal  forces  in  the  various  circles  of 
their  movement,  on  which  the  principle  of  their 
development  was  ingrafted,  as  to  make  their  fecun- 
dity depend  no  less  on  a  certain  proportion  of  the 
negative  action  of  the  earth  on  their  roots,  during 
the  winter,  than  of  the  positive  of  the  sun  on  their 
items  during  the  summer  months.  Thus  making 
this  the  chief  object  for  which  they  were  called  into 
existence,  be  consequent  on  their  exposition  to  a 
just  division  (conformable  to  their  particular  consti- 
tutions) of  this  the  alternate  action  of  the  opposite 
primary  electrical  forces  which  preside  over  the 
temperature,  as  the  other  phenomena  of  the  atmos* 
phere. 

And,  as  a  variety  of  circumstances  would  seem  to 
show,  that  vegetables  are  indued  with  a  species  of 
elective  property ,  which  enables  them  to  select 
certain  aliments  and  to  reject  others;  on  which, 
possibly,  the  endless  variety  observable  in  their 
nature  and  properties  may  most  rationally  be  ac* 
counted  for.  And,  if  in  addition,  as  assumed  by 
some^  que  ''L'homme  est  un  microcosme,  Tunivers 
^t  lliomme  en  grand :"  and  that,  according  to  M. 
doilfontlosier,  each  individual  member  of  organic 
bodies  exhibits,  though  in  miniature,  a  similar  speci- 
men of  perfection,  whether  considered  in  ^be  whole 
or  in  detail.  Taking  into  account  the  circumstance 
of  the  circulation  of  the  sap  in  vegetables,  equally 
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as  of  the  blood  in  animals ;  and  witnessing,  as  we  do, 
the  opposite  effects  on  the  constitution  of  vegetables, 
induced  by  the  opposite  action  of  the  primary  elec- 
trical forces,  particularly  in  the  annual  circle  of  their 
movement, — are  we  not,  I  would  ask,  warranted  in 
assuming,  that  not  only  is  the  constitution  of  vege- 
tables so  contrived  as  to  adapt  them  to  respond  to 
electrical  impulsions  from  without;  but  that  their 
internal  organization  and  economy  is  such,  that  in 
the  decomposition  of  their  aliments,  which  takes 
place  within  them  previous  to  their  incorporation 
and  solidification  in  their  masses, — consisting,  as 
the  grand  aggregate  of  the  latter  do,  of  electrical 
elements,  i.  e.  water  and  air, — that  it  is  not  by  means 
of  an  internal  division  of  electrical  agency  in  planets, 
such  as  that  assumed  to  subsist  in  the  atmosphere, 
and  to  the  action  and  reversal  of  opposite  electrical 
poles  within  them,  induced  by  those  in  the  body  of 
the  atmosphere,  that  not  only  a  separation  of  their 
aliments  is  effected,  but  that  they  are  propelled  in 
opposite  directions  from  these  local  centres,  into 
their  roots  and  stems?  And  that  the  difference 
which  occurs  in  the  sixe  of  the  various  classes  of 
vegetables,  is  not  a  consequence  of  the  difference 
subsisting  between  the  innate  electrical  energies 
with  which  they  are  indued,  in  thus  enabling  them 
to  propel  to  greater  or  less  distances  from  these  their 
electrical  centres,  the  alimentary  matter  which  enters 
into  and  finally  constitutes  their  substances. 
And,  notwithstanding  that  it  is  the  common  e 
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nay  vicet^^hy  their  over  application^  to  strain  all 
principles  beyond  their  compass ; — ^from  the  superior 
sensitiveness  of  animals  to  that  of  vegetables,  but 
more  particularly  that  most  susceptible  of  all  others 
to  the  influence  of  the  elements,  the  human  constitu^ 
tian.     Perhaps  the  same  principles  as  those  noticed 
to  explain  the  phenomena  of  vegetables,  might,  with 
more  justice,  be  applied  to  account  for  much  of  the 
economy  of  nature,  as  manifested  in  the  constitution 
of  the  human  body,  viz,  the  opposite  and  striking 
effects  which,  in  certain  diseases,  particularly  fevers, 
18  known  to  be  induced  by  opposite  changes  in  the 
weather,   i.  e.  changes  of  electric  action,  &c.  &c. 
Which   supposition   of  the   intimacy  of  electrical 
agency  with  the  phenomena  of  the  human  constitu- 
tion, it  may  be  observed,  derives  additional  weight 
from  its  having  been,  as  I  understand  was  the  case, 
the  confirmed  opinion  of  the  celebrated  Dr.  Hunter. 
And,  if  from  soils  and  vegetables,  we  extend  our 
observation  still  higher  along  the  ascending  scale  of 
organized  being,  in  reference  to  the  effects  on  the 
animal  kingdom,  induced  by  the  negative  action  of 
the  earth  during  the  winter  months, — we  shall  find 
this  action  no  less  efficacious,  perhaps,  in  contri- 
buting to  the  fecundity  of  animals,  than  it  is  to 
vegetables.     For,  that  it  contributes  powerfully  to 
the  fecundity  of  animals,  is  sufficiently  shown  by 
the   simultaneous  movement  towards  the  propaga- 
tion of  their  species,  on  the  return  of  spring,  obser- 
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vable  not  only  among  land  animals^  but  among  the 
finny  tenants  of  the  waters. 

Thus^  as  the  constituent  elements  of  animals  and 
vegetables  are,  in  a  great  measure,  homogeneous^^ 
being  mutually  derived  from  the  representative 
bases,  whether  solid  or  elastic,  of  the  primary  elec- 
trical forces  of  the  sun  and  earth;  wliich,  as  assumed, 
is  the  cause  that  they  equally  respond  to  the  action 
of  either  force, — so,  not  only  is  the  principle  of  the 
vitality  of  animals  and  vegetables  ingrafted  on  that 
of  the  electrical  vitality  in  the  atmosphere,  Which 
results  from  the  alternate  action  on  it  of  these 
forces,  but  the  movement  of  propagation  of  this 
vitality  in  both  kingdoms,  appears  to  depend  bo 
less  on  the  energy  they  imbibe  from  the  re-actions 
induced  by  the  rude  shocks  they  receive  from  the 
negative  action  of  the  earth  in  winter,  than  on  the 
more  genial  impulsions  given  them  by  the  solar  action 
jQit  the  opposite  season  of  the  year.  On  which  alternate 
action  of  the  primary  electrical  forces  of  the  sun  and 
earth,  in  the  annual  circle  of  their  movement,  and 
the  alternate  development  and  concentration  of  the 
forces  of  the  animal  and  vegetable  kingdoms  they 
induce,  the  principle  of  the  regeneration  of  these 
kingdoms,  appears  to  be  founded ;  and  its  march  by 
propagation,  equally  as  the  movement  of  the  ^^- 
trical  forces,  thereby  sustained  and  pfopelled  in 
endless  succession. 

In  the  introductory   paragraph  of  the  present 
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article^   referring   to   the   species,  connexion,  and 
indispensable   dependance   subsisting  between   the 
elements    of  water    and  air,    and    as    illustrative 
thereof,  allusion  was  made  to  that  which  subsists 
between  the  anvil  and  hammer  ;^^it  being  assumed 
that  without  the  electrical  poles  of  the  atmosphere 
having  the  element  of  water  to  act  on,  and  thence 
by  their  decomposition  of  the  latter,  of  supplying 
the  elements  of  their  own  forces ;  that  these  failing 
in  such  supply,  must  shortly  cease  to  be  operative, 
and  consequently,  that  the  whole  of  the  phenomena 
connected  with  planetary  electric  action  would  be 
brought  to  a  close.     Thence  consequently  assuming 
that  the  great  operation  of  nature  by  which  the  body 
of  the  atmosphere  is  renewed  from  the  waters  of  thb 
earthy  is  accomplished  by  means  of  the  alternate 
action  of  the  opposite  electrical  poles  of  the  former 
on  the  superficies  of  the  latter — the  ftegative  pale  of 
the  atmosphere,  owing  to  the  great  length  of  its  con- 
secutive  action   in  winter  in  the  higher  latitudes, 
combined  with  its  force  in  the  vicinity  of  its  main 
focus,  being  perhaps,  not  less  efficacious  than  the 
action  of  the  positive  pole  in  this  operation.     But, 
as  a  d^erence  in  the  nature  of  this  operation  as 
induced  by  the  opposite  action  of  these  poles  ap- 
pears to  exist,  and  that  the  effect  of  this  variation, 
in  certain  locations,  is  intimately  connected  with 
the  principle  of  temperature  ;  and  as,  together  with 
the  latter,  it  afford^  another  instance  of  the  beautiful 
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organization  of  nature,  I  thought  it  necessary  to 
notice  the  circumstance.  The  difference  alluded 
to  consists  in  this,  that  the  action  of  the  positive 
electrical  pole,  by  day,  on  the  waters  of  the  ocean, 
would  seem  to  be  more  powerful  in  causing  the 
decomposition  of  their  negative  than  of  their  posi^ 
tive  base,  or  of  hydrogen  than  oxygen  :  and  on  the 
contrary,  that  the  action  of  the  negative  pole,  by 
night,  and  during  frost,  is  more  influential  in  de- 
composing the  positive  hose  qf  water,  than  the 
negative, — the  formation  of  ice,  induced  by  the 
sudden  and  more  redundant  disengagement  of  the 
calorific  base  of  water  than  its  opposite,  by  the  action 
of  the  negative  pole,  being  assumed  as  strikingly 
illustrative  of  this  disposition.  Nature  thus  tem- 
pering, as  much  as  possible,  the  deadly  effects  on 
the  temperature,  consequent  on  the  extreme  action 
of  the  forces  delegated  by  her  with  its  production—* 
necessarily  blunting,  by  the  more  copious  disengage- 
ment of  fhe  opposite,  than  of  the  homogeneous  base 
of  water,  induced  by  the  agency  of  the  acting  elec- 
trical pole  at  the  time,  the  extreme  effects  of  the 
latter  on  the  temperature.  Thus,  with  the  poison, 
if  I  may  be  allowed  the  expression,  supplying  its 
antidote  over,  by  far,  the  larger  portion  of  the 
earth's  superficies — ^the  sea,  as  has  been  observed^ 
of  the  breath,  thus  literally ,  blowing  hot  or  cold, 
conformable  to  the  nature  of  the  existing  tempera- 
ture.   To  which  disposition,  it  is  assumed,  is  to  be 
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attributed  the  comparative  mildness  of  climate, 
both  in  winter  and  summer,  possessed  by  the  sea, 
as  by  islands,  and  other  places  m  its  vicinity,  aa 
contrasted  with  the  opposite  class  of  localities,  or 
the  interior  of  continents,  circumstances  of  latitude 
being  the  same. 

Again,  as  the  direct  action  of  the  primary  elec* 
trical  forces  of  the  sun  and  earth   is  almost  ex- 
clusively confined   (as  may  be  more  particularly 
noticed  in  the  phenomenon  of  frost,)  to  the  surface 
Hraium  of  the  water,  as  of  the  land  superficies  of 
ihe  earth ;  and  whereas  on  the  former,  this  action 
is  chiefly  confined  to  the  process  of  their  decompo- 
sition,-^may  not  this   the    decomposition  of  the 
watera  of  the  earth,  by  the  action  of  the  poles  of  the 
primary  electrical  forces  on  them,  in  the  order  and 
manner  alluded  to,  be  the  means  employed  by  nature 
for  imparting  to  the  depths  qfthe  ocean,  correspond- 
ing Iriianges  of  temperature,  though  in  more  modified 
degrees  to  those  which  the  change  of  the  seasons, 
induced  by  the  change  in  the  action  of  the  primary 
electrical  forces  in  the  annual  circle  of  their  move- 
ment, more  immediately  impart  to  the  atmosphere  ? 
—and  which  imparting  of  the  changes  of  atmospheric 
temperature  to  the  depths  of  the  ocean,  without  the 
existence  of  such  a  law,  as  refers  to  the  disposition 
in  the  order  of  the  decomposition  of  its  waters  by 
the  alternate  action  of  these  the  primary  agencies  by 
which  it  is  effected — from  the  circumstance  of  the 
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latter  being  confined  chiefly  to  their  surface  stra- 
tum^ as  noticed,  could  not  take  place :  and  conse- 
quently that  this  the  action  of  the  primary  electrical 
forces  would  fail  in  being  instrumental  as  it  is,  by 
means  of  this  disposition,  in  producing  those  cor- 
responding effects  in  the  depths  of  the  ocean,  on  the 
fecundity  of  its  peculiar  world  of  inhabitants,  auy 
more  than  on  that  of  the  innumerable  families  of 
marine  plants  imbedded  in  the  secret  recesses  of 
this  mighty  abyss.  And,  as  refers  more  particularly 
to  the  negative  electric  force,  the  consideration  of 
which  has  led  to  these  observations — such,  it  may 
be  observed,— so  various,  and  important  in  the 
economy  of  nature,  appears  to  be  the  agency  in 
which  the  phenomenon  oi frost  has  its  source. 

Reference  being  frequently  made  in  the  course  of 
this  work  to  the  analogy  assumed  to  exist  between 
the  lunar  action  on  the  tides  and  temperature  of  the 
atmosphere,  as  being  the  leading  principle,  fa]|^'the 
discovery  of  which,  some  years  ago,  I  was  first  led  to 
the  train  of  observation,  from  which,  not  only  the 
present  theory  of  temperature,  but  of  astronomy 
itself,  has  emanated  : — independent  of  any  interest 
which  the  public  may  take  in  the  circumstance^ — as 
connected  with  the  present  article,  I  deem  it  ne- 
cessary in  this  place  to  notice  the  origin  of  this  dis- 
covery, as  well  as  some  more  recent  facts  which 
I  have  to  offer  in  proof  of  the  existence  of  the  as- 
sumed analogy.    Having  been  in  London  in  the  be- 
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ginning  of  1826,  during  a  period  of  severe  frost,  I 
observed  that  the  most  intense  cold  it  induced  oc« 
eurred  on  the  night  of  the  15ih  of  January ,'^he\ng 
the  period  of  the  Jirst  quadrature  of  the  moan  ;  and 
subsequently  observing  an  account  in  the  news- 
papers, of  the  excessive  cold  which  occurred  in  Ca- 
nada,, on  the  night  of  the  31^/  qf  January ,  in  which 
it  was  reported  that  sonM*  persons  were  frozen  to 
death-— the  thermometer  at  Montreal  having  marked 
38^  below  freezing  point — the  second  quadrature  oi 
the  moon  having  occurred  on  the  afternoon  of  the 
30th.  Being  struck  with  these  coincidences  be- 
tween the  periods  of  the  most  intense  cold  of  the 
season  in  both  hemispheres,  and  those  of  tJie  neap 
tides :  the  circumstance,  at  the  same  time  that  it 
surprised,  appeared  to  me  to  be  one  that,  by  diOfaid 
of  further  observation,  might  lead  to  important  re- 
sults in  astronomy.  Under  this  impression,  as  the 
heal^  in  England,  during  the  preceding  summerj 
had  been  unusually  high,  it  occurred  to  me  to  ex- 
amine the  tables  of  temperature,  in  order  to  see  if 
the  period  of  greatest  heat  occurred  at  the  opposite 
quarters,  of  the  moon  to  those  of  the  intense  periods 
of  cold  noticed,  or  the  periods  of  spring  tides. 
Accordingly,  I  had  recourse  to  a  meteorological 
table  for  the  month  of  July,  1825,  published  in  tbe 
New  Monthly  (London)  Magasdne  for  September 
of  that  year ;  in  which  I  found,  according  to  one 
report,  that  the  highest  temperature  experienced 
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in  London  during  the  summer  of  1825,  occurred 

on  Friday  the  15th  of  July,  at  11  o'clock  in  the 

forenoon,  when  Farenheit's  thermometer  stood  at 

91^  in  the  shade,  the  period  of  New  Moon  hoDtng 

occurred  on  the  afternoon  of  that  day.     According 

to  another  report,  published  with  the  preceding,  by 

Mr.  Adams,  irom  observations  made    by  him  at 

Edmonton,  the  highest*^  temperature  of  the  15th 

was  entered  90®  S,  while  that  of  the  19th,  being 

four  days  after,  was  entered  91%  the  temperature 

of  the  preceding,  as  following  days,  ranging  all 

imder  (some  considerably  so)  the  degrees  here  no* 

ticed.*    Finding  so  positive  a  confirmation  of  an 

analogy  between  the  lunar  action  on  the  tides  and 

temperature  of  the  atmosphere,  I  no  longer  enter<r 

tained  any  doubt  as  to  its  existence.    And  full  of 

the  importance  of  my  discovery,  I  drew  up  a  paper 

entitled-^^^  dissertation  on  the  analogy  which  ex^ 

ists  between  the  phenomena  of  the  tides  aniHtAe 

principle  of  temperature  in  the  atmosphere,  which 

I  presented  to  the  French  Institute,  at  its  sitting 

of  the  12th  June,  1826.     This  paper,  however,  was 

drawn   up  without  any  reference  being  made  to 

electrical  agency^  the  principle  adopted  by  me  to 

*  From  the  19th  being  the  iniercalary  period  which  succeeded 
that  of  new  moon  on  the  15th,  when  the  lunar  action  on  the  tem- 
perature,  owing  to  its  greatest  concentration,  is  usually  most  power- 
ful, I  think  it  likely  the  mean  temperature  of  the  19th,  as  reported 
by  Mr.  Adams,  must  have  been  higher  than  that  of  the  15tb  July. 
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account  for  the  existence  of  the  assumed  analogy 
being  the  physical,  as  calorific  action  of  a  solar  atr 
mosphere,  on  the  surface  of  the  earth,  varied  in  the 
amount  of  its  agency  by  the  proximate  conjoint 
exposition  with,  and  subsequent  elongation  of  the 
moon,  from  the  mass  of  the  earth,  at  the  opposite 
periods  of  the  syzygies  and  quadratures.  Some 
further  observation,  however,  having  satisfied  me 
that  the  principle  I  assumed  was  not  tenable,  I 
withdrew  my  paper,  without  demanding  a  decision 
from  the  commission  appointed  to  decide  on  it.^ 
Bat  as  subsequent  observation  proved  still  further, 
the  exbtence  of  the  assumed  analogy, — after  much 
time  spent  in  various  conjectures,  I  found  that  there 
existed  no  other  principle  in  nature  except  electric 
dtjf,  to  which  it  could  be  traced:  and  this  satisfied 
me  that  not  only  temperature,  but  the  whole  phe- 
nomena of  the  atmosphere  had  their  source  in  elec- 
intmk  agency.  And  under  this  conviction  I  conti- 
nued my  observations  on  the  phenomena  of  the  at- 
mosphere during  a  period  of  nearly  two  years,  be- 
fore M«  Donne's  report  of  his  experiments  and  ob- 
servations on  the  Zambonic  pile  was  published, — 
which,  by  direct  experiment,  proved  by  facts  what  I 
had  so  long  before  assumed  in  theory ;  thus  no 
longer  leaving  any  room  to  question  its  accuracy. 


*  The  persons  appointed  to  examine  and  report  on  my  MenuAtt 
wete  M .  Damoiseauy  M.^mp^re,  and  M.  Dolpag^ 


^40  ^^s^m91S>k*l^ 

p^5>ye^  /jii  ,^e,  ^Bc^pew,tq|P0p.  ;i  Fjfon^  wWch  I^fsa*^ Wl 

-pf  z^^^Vgh  ^^wpy,  l)u|^wa«  tfe^  rdsi«lt.of  it4i*fajl3w 

^ufffff,0(:fip^;Ui/^d^  fyoxBthei  indm4iu9l\€t€tUB 
^.^\e^efi^g^}iip  ^epfiies  41s  ,r«fif ra  to  the>etetfa^;thg 
P^ric^  of  the  x^ppQsitoV^x^mmeid^gto^af^ianntti^ 
tf^xiperat^e^iwere  periods  which  tnudlt  afibrct  dwinto 
prpo^  ^^  to.  t^&.f>a^a4n4.ei^e9i^^C4lid^o^^ 
^^|es  ofi tbelpnar  actioa cHi. the tempeiature^cHM 
ijL;  tex|4r  * fi^pm  the  circimataiioe  stated^  viuWtd/k 
i^lftes^  the  opposite  ^  extreme  degreea  of  amuitd  teaiA 
p^jrature  oould  .Cfot  be  an  effect  of  the  inditHdirndk 
action  of  either  agency,  as  stated ;  but  of  the  ttnk 
jpini  ^action  in  the  earth  and  moon,^  of  leaohb  .m^ 
oonseqiiei^tly^  th^  the  proof  of  sudi  would  (be  feimd 
ux  the  x^oinpideiice  that  should  subsiet  befctreen  vtbi> 
occurrence,  of  such  periods  of  extreme  temperaturag 
and  those  of  the  conjoint  action  in  these  bod^ei  by 
w})ich  tibey  were  assumed  to  be  induced.  Afl^^ 
the  same  prindple/  that  it  was  when  the  indivi£hiaF 
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aetion  of  these  opposite  forces  was  nearly  equal,  or 
balanced  one  to  ^he  other,  i.  e.  at  the  periods  of  the 
tqumoxes,  that  the  apposite  epeciee  of  the  bmar 
aeiian, — ^now  in  conjunction  with  the  one— now 
in  conjunction  with  the  other ; — by  the  preponder- 
ance, under  these  circumstances,  which  it  lent  to 
both,  should,  by  its  effect  on  the  temperature  im 
hfdk  eaeee,  from  the  force  of  proximity  and  con^ 
trast,  most  clearly  manifest  its  nature  and  extent. 
Thns  I  looked  forward  to  these  periods  for  bringing 
^th  them  such  palpable  proo&  of  the  existence  of 
this  assumed  analogy  between  the  lunar  action  on 
the  tides  and  temperature,  as  should  satisfy  the  most 
sceptical  of  its  existence ;  and  in  this  I  have  not 
been  disappointed ;  the  circumstances,  it  may  be 
observed,  which  at  other  periods  of  the  year  inter* 
pose  and  prevent  such  development  of  the  lunar 
action  on  the  temperature  as  on  the  tides,  being 
chkAy  connected  with  the  formation  of  water  in  the 
atmosphere  ;♦  they  will  be  found  fully  treated  of  in 
the  following  article  on  the  aqueous  condensation. 
And  as  further  corroborative  of  this  assumed  ana^ 
logy,  I  give  insertion  to  the  following  extract  of  an 
article  which  appeared  in  7%^  Cr/oie  (London  paper) 
rf  the  lath  of  February,  1830.  **  During  the  three 
periods  of  severe  frost  which  occurred  this  winter, 

*  From  this  it  will  be  seen  that  the  locations  most  favourable  for 
obtenring  the  opposite  effects  of  the  lanar  action  on  theteroperatwt, 
are  those  situated  in  the  interior  oC  continents : — ^those  least  &- 
voorable,  such  as  are  in  the  vicinity  of  the  tea,  and  of  mountains. 
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the  lowest 'tenperature  induced  by  the Jkist  oceiurred 
oU  the  '19ih  of  November,  the  \seeand  quadrakir-e  <of 
the  moom  haying  oecfarred  on  the  ISth^  and  ecms0<» 
qnently  at  lihe  period  of  the  UAbbH  neap  tidtSi  *  ISma 
lowest  degree  '•of  winter  temp^rat^e  in  Londiiiiy  ail 
leported  in  the  jomniah^  during  ihosweebtad  peiiod^ 
occurred  on  the  18th  of  January,  when  ithe^  tfaeifaM^ 
meter  marbed  ^7^'  beloi^^reeaing  point^-^-^^Ae  mtand 
quadrature  of  the  Inoon  having  occurred  bh  ^tht 
17th:  and  the  lowest  meam  diurnal  tempex^atuivvid^ 
duoed  hj  the  kte  frort  occurred  on^the  fttd'Of  ^e^ 
bruary,  when  the  thermometer  ranged  fromilfi^ito 
Sl%  die  Jir^ft  quarter  of  the  moon  having  ^ecumi^ 
cm  the  i3l6t  of  January;"  askl,  ^-^ in  proof  ofi the 
analogy  assumed,  each  of  these  periods  of  inteaM 
eeld^  it  will  be  observed^  waft  succeeded  at^  or  ratim! 
preceding  the  ensuing  periods  of  &e  highest  ^pfit^ 
tideSf  by  u  ihauh^andy  consequentiy^  bffucmre^^ 
pemUng  rise  ^ temperature/'  lA    i'. 

The  extreme  degrees  oi  cold  on  the  oontineiitiof 
Europe,  at  the  periodic  here  alluded  to  (<twdng  to 
the  superior  extent,  and  consequent  power 'oi^ihm 
reflector  presented  to  the  negative  electriciS  laddon 
by  its  land  surface,  than  in  England),  at  fjle^iamk 
time  that  the  periods  of  their  occurrence,  M  ImEag^ 
land,  quadrate  exactly  with  the  periods  of  the  loweet 
neap  tides,  pcNint  out  the  extent  of  local  in0iience  ub: 
the  temperature  exercised,  as  assumed,  by  land  Mr* 
yiie^,--»this  its  local  action  on  the  temperature^  U. 


nammn,  though  of  ac&  opposite  kinidiy  being  equally 
remarkable  as  in  winter.  Thuft,  ^^at  WeasarliDg^ 
on  the  Upper  Biune,  the  thermometer  lell,  on  the 
oig^t  between  the  31it  of  January  and  the  ist  of 
F^bmary^  to  22',''  (R.)  equal  to  50e  hehwjreeumg 
jmimt,  iMornhif  Mervdd  o£  llik  FebioMtf,  lAStK} 
And^  *''  we  learn  from  Stuttgard,  ihe  find  insL  that 
thoi  Aermometer  then  was  at  26*  below  Zero"  (sup^ 
pitaediZMmttr),  ^  equal  to  67*  bejbw  fiieeaing  points**! 
Tfinm,  )of  the  20th  febriMurjr,  1B30. 
. ,  A  ouMiffiistanoe  not  a  little  canoua,  nod  worlhjr  mS 
lemuk^  ifl,  that  frcm  the  Avowing  fiiotait  wonU 
appcaur— ^jotwithfttanding  die  periods  of  ocoorenca 
of  the  extreme  degrees  of  winter  tenipearatnve  m 
tk€\  $9estem,  correspond  equdlljr  with  those  of  the 
Innar  qnadratures^  aa  ki  the  tmHerm  Jtonispfciiiiii' 
that  tjbe  periods  themsdivesj  in  these  opposite  hemt»« 
pheres^iYiry  in  the  time^  ff  their  oceurrence*  Thna 
in  Ae  winter  of  1825-1826^  as  noticed  above,  we 
perc^ye  that  though  the  lowest  degree  of  tempera- 
ture in  England^  occurred  on  the  night  of  the  Ifith 
of  January,  this^  the  lowest  degree  of  temperatune 
in  North  America,  did  not  occur  till  the  night  of 
the.SUI;,  or  half  a  lunar  circle  later*  And  though 
so  iutly  as  last  November,  we  had  in  £ngland#  M 
notieed^aome  days  of  very  severe  &c^,vthe  teapersp 
twre  ur  North  America  is  reported  to  ba^e  contimied 
mild  nearly  to  the  period  of  the  winter  solatieei 
hmd  that  ;by  the  following  accoutit».oopied  -from  Jlhe 
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Times  of  the  ^3  Mai'ch;  1830,  "the  thermcwiet^r 

at  Boston  (United  States),  oti  the  ttight  of' the  2nd 

Jiahuary,  marked  6*  below  Zero;  and  in  the  towli  of 

Salem,  10^;   and  that;  ott  the  morning  of  the'  Std, 

fear  persons' iviere  fouhd  dead  ih  their  bedi^,  supposed 

to  have  been  frozen  to  death  f  being,  it  will  be'  ob*- 

tretved,  the  period  of  thefirst  quarter  of  tA»\maM. 

That  at  this  period  of  intense  cold  in  Amefioa^(e)qoitt 

to  38*  and  42*"  bel6w  freiezing  point,)  thotigii«>it 

froze  at  London,'  the  frost  was  sa  slight*  tlwrt^te 

tfuivbed  oh  the  following  diay  (as  I  find  by  i«eferm% 

to  ajournal  of  the  w*dther,  which  I  constantly  keq^^ 

atid  this;  it  will  be  observed;  though  the  ibb^t^hi- 

tense  cold  of  the  Winter  itt  Ehgtaiid,  occni^red  iri^»- 

qtient  to  the  latter  period  by  Sixteen  days;  ^  half  ia 

lunar  circle,  as  notlced,-^as  though  th^  MffidimMi 

degrees  of  the  ntegiative  ^tloh,  now  tittirfictedf^%^, 

and  diverging  from  their  main  focus  at  th^  'Jitelfe, 

extended  over  one  of  the  immeni^e  electritol  ¥el!ee- 

tors  presented  to  them  by  the  vast  continfeWtt-^f 

Europe  and  Asia,  mid  having  on  thai  ^id^  tfeti^p^d- 

rarily  expended  their  forces,  recoiled  to  theJr  ectofre ; 

frorii  which  again,  having"  concentrated  th^infeelveb, 

after  a  short  interval,  they  extended  with'inereast^ 

energy  down  the  other,  presented  to  them  by  tWat  of 

North  America, — ^keeping  pace  in  each  movetneit 

of  their  descent,  as  if  regulated  by  the  sueceedifig 

periods  of  the  corresponding  actum  of  the  mbiM; 

latid,  as  in  the  iirst  instance,  having.  On  the 


rmUiment  expended  their  forceq^  again  recoil;  and 
extend  them  anew  over  the  oj^^jte. 

In  addition  to  the  numerous  instances  here  no- 
ticed, lin  proof  of  the  assumed  unalogy  between  the 
tunaf.  action  on  the  tides  and  temperaturej — ^as  being 
^tUl  >more  recent,  and  connected  widi  the  period  of 
ii^iBqmno(K9  it  would  be  remiss  not  to  mention  the 
Mgh , temperature  which,  in  England,  set  in  av^ 
coiritinued  for  some  days  after  the  period  of  .New 
M^e^h  on:  the  24th  of  March,  1830;  a  rise  so  sudden 
jmd  K^oiarkable,  that  it  was  the  admiration  of  every 
ct^  \  Siioceeded  too  as  this  period  of  heat  was^by  a 
^Ijof  temperature  equally  sudden  and  remarkable, 
at  4tbe  period  of  die  succee<Ung  quadrature  qf  the 
:fMM,an  the  S^lst  of  March,-«so  considerable,  that  on 
ndie  iTp^ming  of  the  1st  of  ApriU  the  face  of  nature 
^()  xffs^mtdi  its  wintry  garb,  being  literally  covered 
wit)i  Motr«  Notwithstanding  which^oKT  days  before, 
ni^.27th  of  March,  being  the  third  day  alter  the 
.period  of  New  Moon,  and  consequently  the  going 
out  ^  ite  poeitive  tide,  the  temperat\ire  ranged  from 
28°, to  70°  of  Fahrenheit ;  being  the  warmest  day  since 
ibe  ISOi  of  August,  1829. — See  Literary  Gazette 
ri)f^  of  April,  1830. 

^Jth  these  proofs  of  the  analogy  subsisting  be- 
t  j^een  the  lunar  action  on  the  tides  and  temperature, 
.and  fatisiied  that  each  succeeding  revolution  of  the 
{Hrimary  electrical  forces  in  the  annual  circle  of  their 
-9H>7fimitnt,  will  furnish  anew^  equally  numerous  fiEicts 
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corroborative  of  its  existence,  I  shall,  for  the  pre^ 
sent,  conclude  my  observations  on  the  latter  pfaeiiio^ 
menon* 

'  As  some  ^Kght  difference  in  the  views  taken  of  tihd' 

phenomena  of  the  atmdsphere,  as  treated  of  iit  ^^e 

eubeequent  part  of  thd  work,  if  not  in  the  style  its^tf; 

iday  be  obsei^able'  on  comparing  it  with  the  pree^ 

mg,  i  think  it  necessary  to  states  in  this  place,  thatf 

th^  former,  with  little  exception,  was  Written -MHiir 

time  belbfe  the  tatter v    alvd  consequently,    Ht'^ii 

period  previous  ta  the  more  irecent  condusioits  <cdtatf 

id  by  me,  in  reference  to  electrical  agenoji^,'  ais  df 

^  idelrtity  whidy,  as  I  assume,  eidsts  between  Aii 

tiource  of  fkagnetie  and  eleettic  actkn  in  the  attnosL 

phere*    But,  as  there  are  rabjieiets  #hk>h> >fi!iniik>>>ti^ 

certain  diseases,  can  only  be  sttidied,  with  any  prdi^ 

piefct  of  success,  by  ad  a^quaintMee  v^ith  the  v^lrkiil 

^pearances/^  which,  under  evety  Variety  of  eb^cbllt'- 

stitnees,  the^  assume:  and  as,  more  particulatlyi^A^ 

plrenom^note  of  the  uqMKms  amdeHsuHon  of  tlN^ 

atmosphere,  together  with  being  one  of  those;,  t^iti 

from  its  extended  and  important  relations  with  the 

interests  of  society,  it  is  one  which,  to  arrive  at  a 

correct  knowledge  of,  is  equally  worthy  the  atteiv- 

tion  of  the  astronomer,  as  of  the  man  who,  by  his 

avocations  or  interests,  is  placed  more  immediately 

dependent  on  its  effects.     And  hence,  I  thought  I 

could  take  no  means  more  likely  to  assist  others  in 

.Arriving  at  such  an  acquaintance  with  this  pheno^ 


menon,  than  by  giving  in.  detail^  such  circumstancea 
in  reference  to  its  conQexion  with  the  lunar .  actioi^ 
equally  as  with  different  classes  of  localities,  in  the 
(^piKWie  seasons  of  summer  and  winter,  as  some 
ji^anotn^t  inattentive  observation^  in  various  situa- 
tions^ enabled  me  to  collects  Thusj  im  the  following 
observations,  after  stating  the  princif^  in  which^ 
as  I.a^^mne,  the  aqueous  condensation  haa  its  sourci^ 
inlL  be  found  such  details,  together  with  such  caok^ 
inents  and  remarks,  as  circumstances  appeared  to 
waxrantb  and  subsequent  observation  proved  to  ba 
weU;fpunded.  And  though  to  a  certain  class  of 
leadeca  these  details  may,  possibly,  appear  prolix^ 
I  entertain  no  fear  that  those  who,  from  interest,  oir 
a  desire  to  aid  in  prosecuting  the  inquiry  relative  to 
this  phfouxnenon,  to  the  point  of  accuracy,  of  which, 
M  all  lacaliiies,  it  appears  to  be  su^ceptible,^-mayf 
by  finding  such  advances  made  therein,  be  of  a  dif« 
ferent  sentiment :  and  therefore,  I  have  been  induced 
to  allow  the  article  to  remain  in  the  form  in  which 
itappeanu 


t . 


(   .  . 
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;„,;■,.;.,  ,(.„,;at]viosp^ere;..,  „  ,,,,..;,„• 

,  fTMfS  plienomeoton  of  the  atmosphere  whiehf  (fbrn^i 
tbe.sut>jectio£{tha'|>reseiit  article  is  of  sudh  generate 
UtUity^a  r  so  iDdidf^ensftbly  necedsarjy  >  not<  odly^^  top 
tjbe  iprieisexYation  <  of:  the  animal  and  vegetable'  kihgi^ 
4om&,^  but  ta  u|]iholidHig  the  equilibrium  ofithe^bx^ 
isjbing  >m^q^  terajji^erctture  of  the  )3artiiV'a3<;of)thcA 
relative  proportional  quantities  subsisting  betwedif) 
tbe  aggri^gata$  of  ka  elementsoffwater  and  airy-M^tat 
v\f9f 0, jijtl ;  but  f9truejc  «(fF  from  the  coimecting  romtfiofi 
a^p(\pi^l^6riQvphet¥)mena>  the  balance  of  itstindiHstt 
i^Qt,!^ould  ibatantly;  be  lost ;  the  barmoByvdf  ii» 
*i,f^^mqufiieel0^/'  >ai  rrefefred  to  the  eartlntiicf 
d^l^oyediii  and  vrith  its  destruotion  Che  fiir thei>  )prcNs 
g^es^^n  of  the^divine^order  of  tilings  of  whtch>it«ii| 
th^th^dtr^e,  would  disappear^ — The  return  of 'sprfngt 
w.oiijid  fiiH  ijx  being  productive  of  verdure,  or  autumb 
of  fruit  ;-^the  innumerable  urns  by  vrhich4he  roreik 
of  the  earth  are  suj^lied,  being  exhausted,  th^  iattck) 
\youId  run  dry;  the  oceans  and  seas,  for : want  <^ 
the  necessary  renovation  of  their  waters,  would  bo-* 
con^  stagnant  and  pestilential  pools :  the  surround^* 
ing  atmosphere  a  consuming  furnace ;  and  inra  wovd/ 
^s  referred  to  physi<jal  nature,  throughout  all  v  itfc 
multifarious  departments  of  organized  being,  %1» 
final;  consummation  of  things   announced  in  >j^ 
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Apocalypse,  would  have  arrived^  and  **  there  should 
be  tiooe  no  louger  r*— Su^li^  sq  i^ppiAaRti  j^i^i  iodip^ 
pensaole^  being  the  phenonienop  by  which  water 
is  formed  in  the  atmosphere ;  biii  which^  from  the 
bt(^uiiuty  of  its  occurrence/  escHw  80  littld  aVt^n^ 
tioQ  ^  or  „  interest ;  and  whidi,  it  ia9y  ^be '  furthlet  oW 
served^' that  though  so  oHem  MM  wp^B$  it  ^vreti,W 
tlie  view  <tf  ail>  has  to  the  present  beet^  in^odvted  ih^ 
sodi  Jimpenetrable  myster  j^  as  >  to  'have  ic<kiipleti^l]|' 
foiled  the  attempts  of  sdeiemee  to  discover  ita  >  rdcidi^' 

'  /  At^  the  cMmiwncement  of  the  preteding  aitide  ^ 
teniperature  it  is  stated,  that  t^  granid  distih(^tiy^ 
difference  subsisting  betwten  the'  elettiient  of*  u>dM^ 
atid  the^' mtmasphefe,  oonsideriog  their  constituent/ 
pdktaitD  be  the  same,  and  con9^6ntIy\dir'f]»dhg' 
Mriqtlyv  henic^eneous,  itf^^^that  <  whereas  the  4tm6^ 
pherei  by  ita  phenomena^  riiows^  that  it  U  atwttge 
vuderthe  if^aence  of  opposite  eleetrieal  poles ;  tHer 
element  of  water,  whether  in  part  or  m  the  whoi^\ 
diseowerS  no  stBch  electriecd  polarination ;  insomuch; 
that  while  in  this  state,  it  is,  as  refers  to  its  dormaittr 
electrioal  forces,  perfectly  inert.  And,  in  the  lattei" 
eivhnnstsnce,  it  is,  that  we  are  led  to  discoyet  thd 
gtaood  secret;  as  the  principle  of  the  fbrthafioti  of 
neater  in  the  atmosphere.  For,  whereais, '  by  dife 
dtedisposition  of  water,  its  inert  electrical  forced 
arc^,  by  reason  of  the  elec^ical  polarization  of  Iti^ 
opposite  bases  thus  changed  into  m  airifortn  stat<^, 
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its  eflfects  on  the  temperature*  When^  however, 
for  the  latter  expansive  moyement  hnparted  by 
the  action  of  their  poles  to  these  opposite!  aeri^ 
flirm  bases  of  the  atmosphere,  that  by  the  mmtm 
mmmmM  of  the  former,  and  from  their  action 
btting  oonceatreted  within  a  new  and  more  con* 
iaedi  fixms  in  its  body,  ^at  ^e  masses  of  these 
basosj  from  their  opposite  regions  are  brought  into 
dhrtoet  «afd  Tiotewt*  collision  wkh  each  other;  the 
elbetr  fh^ice  induced  on  the  appeanmce  and  phes 
Mstnc^ia  of  the  atmosphere,  is  totally  the  reverse  of 
tlMi' fi>raier---^hanging  the  preeeding  franfl^mrenfc 
hMHsfiiey  of  these  aSrifarm  ba^es  wlhen  so  detached 
\9^  tlift  e9ipaiisiv0  aetion  of  their  poles,  >  into  opaeity 
and  gkkfsa  ;-^A4md  from  repittee;  suddenly  changing 
dM  tody  of  the  iatmosphere  into  a  slate  of  'comnioh« 
litsi  {  mwhtmiing^,  in  the  elemental  stiife  they  in-* 
t&M,  the  artillery  of  die  skies,-— 4he  withering  thim«- 
derlH^t,  and  destructive  hnrricane.  Tb^  force  cf 
tins  tmyvement  being  derived  from  that  of  the 
^TBdamimme  deetrkal  pbte  in  sAch  region  of  the 
aiuiuajdiese;  or  that  whose  action  most  mfluences  th^ 
mean  diurnal  temperature  at  the  tfnib,«Mi8  the 
gr^Bte)^  w  the  force  of  the  latter,  t^e  more  violent 
wiB^be  the  |4ienomena  its  inverse  action  will  hiduce, 
aild  iffieeifierid:  as  I  hope  to  showin  treating  of  the 
eflbcta  of  amirMt  as  connected  with  the  aqueous 
condensation.    And  thus,  in  brief,  do  We  behold 
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the^^princijil^-ito!  whidi  the-  pheitomenonr  '<xf^i.^be 
iarmktuyiv< •  of  < water  rinit  tbe^  atmoephiere  ie  /to  Jm^ 
traced;  being  as  that>  oCits  temperature^vettitbely 
islectfieal  tnits  eeuix^efaiDditiatuFe.  .  \?.- \  xh  mI 
"  ThuH^i&s  /the  oquoous^  condeitoation  is 'asfiimed  4<i 
•be  kai  .efiecit  pf  ihe  >  inverse  action  of  their.  lOpfMnit^ 
teleetrical  i  |>ok6  oni  the  masses  >of  •  the  opposite  elocir 
irical<  b^seg'of:  the  J  atmosphere  ;.;tbis  Ijaeiri  inyjeirte 
lEMstioiitis  Bssumed  i0ib&  brought  on  by  thelelieotnet^ 
KroiMons  trhich  take  place  between  these  polM^ip 
iHe  middle  region  of  the  atmosphere;  inidfucedi  bjlthe 
-cbftnges  in  >  their/ verticaL  positkm  ia  its  body^  iCOiifl^ 
^tieiiAton  the  alternafbe;  changes  tof  action  which!  t4(e 
plaeein 'the  pirimary  filedtfrical  forces^  in  the  vanow 
^rclas  '  bf  ^  their  <  fmoY^ment^^^^^^diumalii  luiiai^ : ;  md 
-atmuali'  -These  icoUistotifs  between irthenoppjMite 
electrical  poles  in*  the  ^ body  o£  the>  atmosphere^  ^^^VV 
^proportionally  more  influential*  in  <iriginating.4iieir 
Averse  dctian,  as  well  as  .of  inducing  a\  more  ^ampfe 
development  of  the  aqueous  condensationvi-coasb- 
4^uent  thereon^  in  proportion  to  the  greater  iiuig- 
^tude  4f  the  electrical  circle  l^  whose,  changm  rthey 
eare  induced ;< and  mc^  r^r^o.  ;  «!:  j!:-// 

These  circumstances  premised^  in  enterii^  on-  a 
more  particular  consideration  of  the  aqueous  cod- 
d^nsation^  and  of  the  phenomena  it  induces;  the 
iirst  circumstance  connected  with  it  which  dt' ^be- 
comes necessary  to  notice^  is,  that  from   itaijii- 


eipi^nt  to  its  mature  state,  it  »  divisible  intotkr^e 
j#ag\^«,  m.  that  eivaptnit;  that  of^^now,  ovJudi,tmMli 
thai 'd^raiHy' or  perfect  wiUefj    r  ft 

In  the  Jlrst  stageof  theftqueouB-cendcnsaiioRyor 
thiit )  «ff '  rapour,  a  slight  chaitgeMin  the  -  dbposition 
fltoid'iiiOtidn  of  the  opposite  electrical  poiesy  if  liioh  in- 
duced It^  on  these  their  bases>  ^hile  ib  this  stage  >>of 
llieir  clumg^  of  properties^^'-^-such  as  by  thd  llbera- 
4ieil 'of' these  poles/ restores  them  to<  their  pvevioua 
fio^oii  in  the  opposite  regions  of  the  tttmosphere; 
atfd  with  this  their  liberation,  the  pre^^xisdng  dkh 
^{xNtttionof  electric  action  in  its  body.  Such  a  ehaoge 
of  ^li^ctrie  action,  I  say,  on  the  aqueous  condieMfir 
Ikniy 'While  in  this  the  incipient  state  ofats  fomaiidif, 
ti«  sufficient  to  dissolve  its  elements  into  their*  prcv- 
'^ioiMf  aeriform  state/  When^  •  howevekr,  that  the 
'jqudoQs  f^ondensation  haa  advanced  from  the  Jfr4/ 
tOithe  second  stage  of  its  farmation,  or  from  fNtpeof 
to  smow^  or  hail:  such  a  return  to  the  pre-existing 
disposition  of  electric  action  in  the  body  of  the  at- 
mosphete,  does  not  appear  capable  of  inducing  a 
flimil8E> result  to  the  preceding  on  its  elements,  either 
while  they  remain  suspended  in  the  atmosphere,  or 
rafter  ^ansy  have  been  precipitated  thence  to  ibeiiiur- 
face  of  the  earth :  though  it  must  be  admitted,  that 
Ae  ciroumstance  of  aeronauts  (as  sometimes  hap- 
pens during  the  summer  months)  meeting  with,  and 
traversmg  snow  clouds,  whieh  dissolve  without  tde- 
scending  to  the  earth  in  rain  or  otherwise,  would 
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appear  to  i^ro^the  contrary.  The  difisolutieaof 
such  ckmcb,  however^  appears  to  be  effected^  firrt^ 
by  the  liberation  of  the  eketrieal  poles^  whas^  iBr 
Terse  action  induced  their  formation ;  and  being  thus 
abandonedj-r-ftusp^E^ed  m  the  atmoapherey— either 
the  action  of  the  pomtwe  pole  on  their  superior:  BW-; 
facesj  or  the -circumstance  pf  their  coming  in  ow^tact 
witih  warm  currents  of  air^,  which,  by  throwjlng  tiben 
back  into  the  state  of  vapour,  their  final  ^issobitioto 
thence  ensues.  The  bases  of  the  aqueous.  cctedNifl*? 
tion,  as  soon  as  they. have  ^entered  into  this  Ite 
second  stage  of  its  formation,  by  acquiring  a  .fiaied 
state,  are  rendered  papable  of  i^isting  the  utmoiir 
foiyce  of  the  negative  electrical  action  of  the  fiartkt 
QXxCold,  withouit  their  existing  prop^ties  being  jMt  bH 
affected  thereby^  While  the  forther  aetiosa  of.  tlit: 
calcific  base  of  the  i  atmosphere  on  thisstagojof  dw* 
aqueous.  coB^ensatiouj^rrif  while  yet  auspended  in  tbof 
atmoq[diere,  during  it$  progreseian  ;  or,«f  the  lattery 
or  the  direct  action  of  the  positive  pole,  if  descendad 
to  the  earth,  \&  tnecessfyry  to  the  consiunmation  oE 
this  phenomenon,  or  of  <!;ausing  its  .coBversioii*  in^* 
peffect  {water ;  and  thus^^  carrying  it  throi^h  its 
thiard^  and  last  3tage.  It  is  necessary,  hovviever^  to 
observe,  that  if.  the  inverse  action  of  ilie  electiicdi; 
poles  in  the  aqueous  condensation  be  iukt  strongly  ^ 
excited,  the  aqueous  condensation  has  not^.  propeti^ 
speaking,  any  second  «i<fi^,  but  passes  from  Che  jSraf 
t^ihe  third,  joscjromeapour  to  rain.  .^    j 
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At  there  is  no  subject  which  engrosses  more  of  the 
conTemtion,  and  consequently  the  observation  of 
Meief^y  than  tke  weather:  a  ctroumstaBce  whieh 
molt  have  struck  every  one,  is/ that  whereas  the 
annual  rise  and  fall  of  atmosf^erie  temperature  pro^ 
etedst  by'  almost  consecutive  degrees,  to  its  opposite 
extremes  of  heat  and  cold,  similar,  in  some  measure, 
1m  Ab  gradual  increase  and  contraction  in  the  length 
ef  tlM'days  and  nights,  by  wUch  these  its  annual 
gra&dl  dmnges  are  attended;  that  the  phenome- 
MQ  of '  the  formation  of  rain  in  the  atmosphere, 
aofe  ttpJy  38  regards  the  quantity  at  any  particular 
tUD6  farmed,  but  as  to  the  rapidity  or  slowness  of 
the  change  in  the  atmosphere  hf  whieh  it  it  pra^ 
cedei,  suad  the  variaUe  nature  of  tiie  phenomena 
by  vdndi  it  is  acoonipanied,-^whether  moderate 
cmrtelitaof  wind,  or  by  storm,  thunder,  &c«  That, 
Ltay^  of  all  atmospheric  phenomena,  there  are  none 
trhsdi  offer  more  striking  contrasts  than  those  by 
which,  at  different  seasons  and  in  dififer^it  latitudes, 
die  finratation  of  water  in  the  atmosphere  is  at- 
tended^  ClamU,  the  g^ierators,  and  necessarily  tha 
pMcuftors  of  rain,  are  often  observed  to  form  and 
vanisb  in  the  course  of  a  fiow  hours,  without  being 
prodootke  of  rain.  At  other  periods,  they  may  be 
ohwrved  shicuding  the  horizon  for  days  together^ 
aod^in  like  maimer  finaliy  disappearing,  without 
nkm\  wihile  in  certain  latitudes,  and  at  particular 
seasons,  the  cloud  which  prteedes  rain,  forms  with 
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so  much  rapidity,  as  hardly  affords  time  to  persons 
who  witness  its  approach  to  make  the  most  ordinary 
dispositions  to  guard  against  the  too^ften  terrifie 
phenomena  by  which  it  is  accompanied ;  as  is  suffi- 
ciently known  to  seafaring  men  and  others. 

To  account  satisfactorily  for  results  so  contra- 
dictory as  those  alluded  to  in  the  same  class  of  pheno* 
mena,  connected  as  they  are  with  a  department  of 
science,  which,  though  it  has  occupied  the  attention 
of  philosophers,  may,  notwithstanding,  for  any  pro- 
gress they  have  made,  be  regarded  as  entirely  new; 
it  will  be  admitted,  is  a  task  of  no  easy  accomplish- 
ment.  I  hope,  however,  to  show,  that  these  oppo- 
site results  are  no  more  than  the  necessary  efiectt 
which  arise  from  the  variations  that  occur  in  the 
relative  forces  of  the  opposite  electrical  bases  of  the 
atmosphere  at  different  seasons,  and  in  different 
latitudes;  combined  with  those  in  the  action  on  tl^ 
atmosphere  of  the  positive  and  negative  electricid 
forces  of  the  sun,  earth,  and  moon. 

All  these  variations  in  the  phenomena  incident  to 
the  formation  of  water  in  the  atmosphere,  appeatr 
to  have  their  source  in  the  variable  action  (^  tiid 
two  fundamental  principles  in  which,  as  I  aammdj 
the  inverse  electrical  action,  by  which  it  is  formed 
in  its  body,  has  its  source.  These  fundamental  prill- 
ciples  of  the  inverse  electrical  action,  are  coKmM 
and  contrast.  First,  the  degree  qfcoUisian  by  wincb 
the  masses  of  the  opposite  electrical  bases  of  whidk 


^mk.,9ibsfi  ia  the  miier^e  cdeotfiealraetsoii;^  aiid, 
jUAw^^  4A^  o^ptotiflir  ^  otmir&ist  in  the  irelalit)e,«i^ 
4lf)i^  ^vjth^ii9|^)04tte  primacy  ebetricBl;  forces  vO|i 
which  thl4  ,gf,  the  latter  depends^^hiofafnbsiaksfa 
4)Wcf^Q9  o|!the«tmosphei)eAtlke.peiifMt'iirii6iifthi8 
•^^<^Ui«wii€iriginate8  the  intense  electrical  aetim 
]j|)|ei|W9W fcbe$e  their  baeea.    i:     -     >-^'   >iiM    «     •     h 
f{.«,i()MMR  it  Jbeing  aasuioed  thafc  the)  phenemenon  cf 
J^j£^IW4tipi>  of;  water  iafthe  atmosphere^^^haai  its 
«Dm^{iR:the  collMioofl.  which  take^place  ioiite^oilgr 
hfftlW^filB^  tJi^  opposite  eiectrical. bases  o£  whieb  it  is 
(^piimo804 1 '  wd  as  the^e  coUisionBtase^  assumed 'te 
ii)i^i^<^h^  Muroe  in  the  chaagcs  of  eiectncai^actiiA 
^twIiich,t^e>bedy;of  theatmosphese  is  pregreasively 
f^qHNied^iiin  order  to  a  laore  perfect acquimitanot 
jfit^.A^  p<trt  of  the  subject»«  it  btcomes  necessary 
tgnenamine  iato  the  number,  as  into  the  relakvn 
<tiflhi!ffif)(M^  whkik  subsists  between  ihese  chahges  oC 
electric  action,  -  i 

r,  T3i^,'{MrinMMry  electrical  forces,  to:  the  altehiate 
i|4;;tiaL.of. ,  which ,  the  atmosphere  is  exposed,  being 
flPPly  4iP0e  pf  the  sun  and  earth^**Hthe  first  acttn§ 
bKi^jTj^ai  the  pecond  by  night :  if  tbe  eacth,  similar 
\0,,ii^iJfi9^e%  Jupiter,  had  its  axis  nearly: perpeM 
d^g^Ur.  to  Uie  plane  of  its  orbit,  so  aa  that  diere 
fHWM^J^  no  variation  in  its  seasons,  but  that  t^ 
^0^9^  id  the  opposite  electrical  fcHrces  on  its  atmost^ 
9^^  IsH^aid^  ibeingi .  as  at*  preaent,:  aHemata^.  aretes 
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at  all  times  equal.  And  if>  similar  to  the  planet 
Venus,  and  some  others,  that  the  earth  had  no  satiil^ 
lite,  or  moon,  the  action  of  the  opposite  electeicid 
forces  on  the  atmosphere  would,  under  such  <m> 
cumstances,  uniformly  be  productive  of  imiform*  re*, 
suits  in  its  phenomena;  L  e.  the  periods  of  .hit 
weather,  during  which  the  opposite  electrical  based 
of  the  atmosphere  would  continue  to  increase,  would 
be  uninterrupted  for  a  certain  time,  till  the  amount  ot 
these  aeriform  bases,  having  attained  to  a  certain 
degree,  would  cause  the  collisions  between  them, 
brought  on  by  the  diurnal  and  nocturnal  changes  ^ 
elisotric  action,  to  originate  their  inverse  action,  by 
which  their  redundance  would  be  returned  in  watcyr 
to  the  earth :  in  such  way,  that  the  periods  of  ^nr 
and  of  rainy  weather  would,  at  stated  intervaJbi  sopr 
ceed  each  other  with  the  same  regularity  as  the>  jp^ 
turns  of  day  and  night.  But  as,  contrary  to  sucjt 
dispositions,  from  the  angle  which  the  axis  o{  i)f0 
earth  forms  with  the  plane  of  its  orbit,  that  a  ccpv 
tinual  variation  of  seasons  results  from  its  move- 
ment round  the  sun ;  and  that,  in  addition,  the.ciax|;l| 
is  accompanied  by  a  satellite  in  its  orbit ;  by  the 
continuaUy  varying  position  of  which,  in  xefecence 
to  the  sun  and  earth,  the  action  of  the  fopner  cm 
the  latter  is  continually  undergoing  some  change 
These  circumstances,  I  say,  cause  that  the  a^<^ 
of  the  primary  forces  of  the  sun  and  eatth  cfiLffifi 
atmosphere,  instead  of  being  at  all  times  equa^  iM» 
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^eacb  continually  either  receiving  an  accession,  or  su& 
fering  a  diminution  in  their  rdative  amount,  whedier 
diurnal,  lunar,  or  in  the  stiH  more  lengthened 
changes  which  take  place  half-yearly  in  tlie  forces 
d  the  son  and  earth ;  from  the  opposite  poriiimu 
m  which  both  hemispheres  of  the  latter  are  placed 
witli  the  sun,  in  its  annual  rcTohittons  round  the 
latter.  This  is  the  cause  that  the  dtanges  of  elec* 
trieal  action  to  which  our  atmosj^ere  is  exposed; 
and  in  which  the  collisions  between  its  electrical 
haMB  alluded  to,  have  their  source,  conformably  to 
tte  agencies  that  influence  this  action,  are  of  three 
kinds,  vite.  dinmal,  lunar,  and  annual;  which  may; 
not  nnaptly,  be  compared  to,  or  ratfier  should  be 
considered  as  three  electrical  circles  of  different 
ui^itudes,  revolving  tc^ether,  but  with  di£ferent 
velocities,  oit^  within  the  other  /-^the  dinmal  within 
die  lunar,  as  the  lunar  and  diurnal  within  the  an^ 
nnal.  Of  these,  the  first,  or  diurnal,  is  inferior  in 
force  to  the  second,  or  lunar ;  as  the  first  and  second 
are  inferior  to  the  influence  exercised  alternately  by 
the  Opposite  electrical  forces  of  the  sun  and  earth, 
at  the  periods  of  their  respective  half-yearly  changes 
at  iiie  equinoxes.  In  the  movement  of  the  annual 
circle  of  electric  action  on  the  atmosphere,  performed 
by  the  sun  and  earth,  besides  that  it  is  in  the  action 
of  these  forces  in  this  grand  circle  of  their  move- 
Bfient,  in  which  the  action  of  the  subordinate  circles, 
hmar  and  ^mal,  have  their  source :  owing  to  iiie 
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action  of  all  three.  Thus,  the  more  equally  the 
respective  bases  of  the  opposite  electrical  forces  in 
the  atmosphere  are  balanced^  one  to  the  other,  (as 
is  generally  the  case  for  some  time  about  the  periods 
of  the  equinoxes,)  the  more  readily  do  these  bases 
respond  by  the  inverse  action  of  their  poles  to  the 
collisions  induced  by  the  changes  of  electric  action 
in  its  minor  circles,  diurnal  and  lunar.  But  in  pro* 
portion  tp  their  liability  of  thus  responding  to  these 
minor  collisions,  the  less  considerable  are  the  atmos- 
pheric phenomena  induced  thereby.  And,  on  the 
other  hand,  the  greater  the  (lisparity,  or  amount 
of  contrast,  which  subsists  in  the  body  of  the  atmos- 
j^re  between  the  relative  forces  of  these  its  oppo- 
site aeriform  bases,  the  less  does  it  thus  respond  to 
the  collisions  induced  by  the  diurnal  or  lunar  changes. 
But  in  proportion  to  the  slowness  of  these  its  elec- 
trical bases,  in  thus  responding  to  the  minor  colli- 
sions in  the  body  of  the  atmosphere,  induced  by  the 
diurnal  and  lunar  changes,  is  the  degree  of  force 
with  which  the  aqueous  condensation  progresses  when 
once  commenced ;  and  of  its  consequent  phenomena 
when  thus  originated. 

Again,  there  appear  to  be  two  laws  of  electric 
actton  in  the  atmosphere,  which  it  is  proper  to  notice 
in  this  place.  The  first  is,  that^  of  whatever  kind, — 
electric  action  in  the  atmosphere,  when  once  com- 
menced, progresses  to  a  maximum,  as  it  thence  re- 
cedes to  a  minimum  degree,  preceding  the  period 
of  its  change ;  whether  as  it  relates  to  temperature. 
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the  aqueous  condensation,  &c.  The  second  is,  tkot^ 
of  whutever  kind/electrical  action  in  the  atmospfa^e 
always  tontergesto  a  focus;  where  its  finrc^  18 
necessarily  greatest,  .... 

From  the  ftrst  6f  the^  laws  it  follows^  tiiat  in  the 
diurnal,  as  in  the  lunar  and  annual  circles  of  eleetoic 
action  dn  the  atmosphere,  the  action  of  the  primarjft 
forces  of  the  sun,  eatrth,  and  moon,  is  dirisible  into 
ndnor  BXid  major  changes  in  each;  The  minor  *Aih, 
urnal  change,  caused  by  the  positive  electric  aetwii, 
of  the  sun  on  the  atmosphere,  occxnrs  at  die  pcfMd 
of  his  rising  in  the  morning,  the  mofor  change^  sA 
the  period  when  he  crosses  die  meridiaii  at  midb* 
day,  the  minor  nocturnal  chorine  caused  thy  the 
negative  electrica}  action  of  the  earth,  conuneiite»«t. 
the  period  of  sunset,  the  major  at  midnight.  ^^Tfae 
ndnor  changes  caused  by  the  positive  eleckrioal-ae>* 
tion  of  the  moon  on  the  atmosphere,  kav^e.  tiieir 
commencement  at  the  intercalary  periods,  which 
precede  those  difull  and  of  new  moony  in  the  Becond 
and  last  lunar  quarters,  the  major  commencing  at  * 
the  periods  of  full  and  new  moon :  the  minor  changet 
caused  by  the  negative  electrical  action  of  the  moon^ 
have  their  commencement  at  the  in^^/ro/ory  periods 
in  the  first  and  third  lunar  quarters ;  the  major,  9(t 
the  periods  of  the  first  and  second  lunar  quadras 
tnres.  From  this  it  will  be  observed,  in  referesee 
to  its  electrical  action  on  the  atmosphere,  aa^its 
physical  on  the  tides,  that  each  lunar  circle  of  elec- 
trical action  on  the  atmosphere,  in  each  of  its  revo- 
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lutions  Tcnind  the  earthy  ig  divisible  into  four  pe- 
riodflu  itf  which  two  are  positively,  and  two  negor. 
tmelf  idectrical;  being  in  this  respect  equal  to  two 
revolutions  d  the  earth  round  its  axis.  These  lunar 
poriods  being,  as  noticed,  of  six  days'  duration  each ; 
wkid  with  the  four  intercalary  periods,  of  about  a 
day  each,  and  during  which  there  is  generally  a 
recoil  'of  the  electrical  action  jof  the  preceding 
qoiHrter,  accompanied  with  a  change  of  wind,  com- 
{detea  the  lunar  electrical  circle  of  action.  A  cir* 
comstanee,  however,  which  merits  particular  ob- 
servation, in  reference  to  the  electrical  action  of  the 
BiooD  on  the  atmosphere,  is,  that  its  positive  action 
at  the  period  of  the  change,  is  considerably  more 
p0W»fiil  than  at  that  of  full  moan  :  as  its  negative 
aetian  at  the  period  of  the  second  quadrature,  is 
CQBsiderably  greater  than  at  that  of  the  first.  The 
consequence  of  this  is,  the  positive  action  of  the  moon 
ofi  the  atmosphere  being  greatest  at  the  change,  and 
its  negative  greatest  at  the  period  of  the  quadra- 
ture which  precedes  it;  that  the  collisions  in  the 
body  of  the  atmosphere,  induced  by  the  change  of 
electrical  action  which  takes  place  in  passing  from 
the  negative  to  the  positive  in  the  last  quarter,  other 
ciraunstances  the  same,  are  usually  attended  by  a 
moM  considerable  development  of  the  inverse 
eketrical  action,  and  of  the  rain  and  storm,  &c.  it 
induces^  at  this  period  of  the  lunar  course,  from  the 
vernal  to  the  autumnal  equinox  (when  the  positive 
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electrical  action  on  the  atmosphere  is  superior  to 
the  negative,)  than  at  any  other.  And,  that  from 
the  autumnal  to  the  vernal  equinox  (when  the  order 
of  the  occurrence  of  the  aqueous  condensation,  in 
reference  to  the  lunar  action,  is  reversed,")  but  more 
particularly  about  the  period  of  the  winter  solstice, 
when  the  negative  electrical  action  of  the  earth  and 
moon  on  the  atmosphere  is  most  powerful,  that  the 
greatest  development  of  the  inverse  electrical  action 
occurs  in  the  first  quarter  of  the  moon.  Owing  in 
both  cases  to  the  electrical  collisions  in  the  atmos- 
phere induced  by  tlie  lunar  changes,  from  the  ap- 
proximation of  the  most  powerfiil  lunar  action,  po- 
sitive and  negative,  during  the  first  period,  and  from 
the  most  powerful  positive  action  of  the  moon  coming 
in  collision  with  the  most  powerful  negative  action 
of  the  earth ;  being  those  which  at  these  opposite 
periods  of  the  year  originate  most  copiously  the  in- 
verse electric  action.  The  reason  why  the  aqueous 
condensation,  with  its  attendant  phenomena,  is,  as 
stated,  more  powerfully  developed  in  the  Jirst  than 
in  the  third  quarter  of  the  moon,  during  the  period 
which  succeeds  the  winter  solstice,  appears  to  be, 
that  the  positive  action  of  the  moon  at  the  jieriod 
of  its  opposition,  not  being  sufficiently  powerful  to 
disturb  the  preponderance  of  the  negative  electric 
action  of  the  earth  on  the  atmosphere,  in  origi- 
nating the  aqueous  condensation  in  its  body ;  that 
from  the  superior  force  of  the  positive  action  of  the 
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moon  at  the  change,  it  is  this  its  action  (as  alluded 
to,)  at  the  latter  period,  rather  than  at  that  of  full 
moon,  which  in  the  first  quarter,  during  this  pre- 
ponderance of  the  negative  action  of  the  earth, 
usually  originates  the  most  considerable  develop- 
ments of  the  aqueous  condensation,  together  with 
the  more  violent  class  of  phenomena  it  induces. 

The  cause  why  the  positive  action  of  the  moon  on 
the  atmosphere  is  more  powerful  at  the  change  than 
at  the  period  of  its  opposition,  appears  to  be,  its 
greater  approximation  conjointly  with  the  earth  to 
the  sun,  at  the  former  than  at  the  latter  period. 
Which,  as  the  solar  action  necessarily  increases  in 
force  in  proportion  to  the  greater  approximation  of 
places  to;  and  decreases  in  proportion  to  their 
greater  elongation  from  its  source ;  it  is  easy  to 
e<mceive  that  such  a  difierence  of  approximation  to 
the  sun  as  that  of  the  diameter  of  the  lunar  orbits 
should  cU  the  change  produce  a  sensibly  greater 
effect  in  the  lunar  action  on  the  atmosphere,  if  not 
on  the  tides,  than  at  full.  On  the  other  hand,  as  it 
is  of  the  nature  of  the  opposite  electrical  forces  of 
the  sun,  earth,  and  moon,  that  whatever  subtracts 
from  the  action  of  the  one,  adds  by  so  much  to  the 
force  of  its  opposite ;  and  as  the  positive  action  of 
the  moon  is  assumed  to  be  weaker  at  the  period  of 
her  exposition  than  conjunction, — thus  what  the 
positive  action  of  the  moon  loses  in  force  at  the 
period  of  her  opposition,  adds  by  so  much  to  that 
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of  her  negative  action  in  the  succeeding  quarter ; 
which  will  account  for  the  negative  action  of  the 
moon  being  greater  at  the  period  of  the  second,  than 
at  that  of  the  first  lunar  quadrature.  The  cor- 
rectness of  the  position  here  assumed,  independent 
of  the  effects  produced  by  it  on  the  aqueous  conden- 
sation, &c.  is  sufhciently  demonstrated  on  the  tem- 
perature at  certain  seasons  of  the  year,  particularly 
at  that  of  its  lowest  annual  degree.  As  the  superior 
force  of  the  positive  action  of  the  moou  at  the 
change,  over  that  of  its  action  at  full,  is  equally 
proved  on  the  temperature  at  certain  seasous,  par- 
ticularly at  that  of  its  highest  annual  degree,  ai> 
noticed  in  a  preceding  article. 

But  to  resume.  The  minor  annual  changes  in 
the  positive  electric  action  of  the  sun  and  earth  on 
the  atmosphere  commence  at  the  periods  of  the 
vernal  equinox,  the  nuyor  at  the  summer  solstice. 
And  the  periods  of  the  minor  annual  changes  in  the 
negative  electric  action  of  the  earth  on  the  atmos- 
phere, commence  at  the  autumnal  equinox,— ^Ae  ma- 
jor at  the  winter  solstice.  Thus  it  will  be  observed, 
that  the  same  species  of  progression  which  occurs 
in  the  diurnal  revolutions  of  electric  action  on  the 
atmosphere  governs  those  of  the  lunar  and  annual ; 
insomuch  that  a  strict  analogy  between  them  is  per- 
ceptible throughout. 

From  the  foregoing  premises,  it  will  be  obserred, 
inasmuch    as  the   inverse    electrical    action  in  the 
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atmosphere  depends  on  the  jNrinciple  of  coUUkm  *; 

and  that  the  degree  of  this  electrical  ooUiskm  in  its 

body^i  depends  on  that  of  the  change  of  electric 

adacmby  which  it  is  induced;  that  the  inTorse 

aetion  Vronght  on  by  the  mkmr  diurnal  or  lunar 

changes  should  be  less  powerfal  than  those  induced 

by  the  major.     Thus  the  inverse  electric  actkm 

catised  by  the  dimnal  positive  action  of  the  sun  and 

eartl^  isbottld  be  less  powerful  from  sunrise  to  noon^ 

thAn  from  noon  to  the  approach  of  night.    And  the* 

intwae  action  brought  on  by  the  negative  action  of 

the  earth  in  the  diinmal  circles  should   be    less 

powerfiil  from  sunset  to  midnight,  than  from  thence 

to  the  return  of  day : — that  the  inverse  action  brought 

ott  bfythe  positive  aetion  of  the  moon  should  be 

wwUser  from  the  interadanf  periods  which  precede 

fuU^alid  new  moon,  than  frt>m  the  latter  periods  to 

those  of  the  ensuing  intercalaries ;   and  that  the 

inverse  electrical  action  brought  on  by  the  negative 

aetiod  of  the  moon,  should  be  weaker  from  the 

intercd^Euy  periods  in  the  first  and  third  lunar  quar^ 

ters,  to  Ihe  periods  of  the  ensuing  quadratures,  thaa 

from  the  latter  periods  to  the  ensuing  intercalaries. 

TImb  it  will  be  perceived, — as  in  the  divisions  of 
electric  action,  both  positive  and  negative,  on  the 
temperature,  whether  diurnal,  lunar,  or  annual,  that 
the  most  powerful  action  of  the  primary  electrical 
forces  commences  at  the  periods  of  tie  mqfor 
ehtmges;  and  that,  to  a  certain  extent,  a  strict. 
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analogy  between  these  the  eflfects  of  the  major 
electrical  changes  on  the  temperature,  and  aqueous 
condensation  will  be  found  to  exist ; — ^it  being  in  the 
latter,  as  in  the  former  j^enomenon,  the  major,  and 
not  the  minor  changes  in  the  action  of  the  primary 
forces,  whether  diurnal  or  lunar,  which,  during  the 
greater  part  of  the  year,  influence  most  powerfully 
the  progression  of  the  inverse  electric  action  in  the 
atmosphere  in  which  the  aqueous  condensation  has 
its  source.  As,  however,  a  difference  exists  be- 
tween the  phenomena  induced  by  these  mafor 
changes  of  electric  action,  it  will  be  found  to  consist 
in  this,  that,  whereas,  in  reference  to  temperature, 
it  is  the  action  of  the  predominant  force,  whether 
solar  or  planetary,  in  the  annual  circle,  which  in  the 
minor  circles — diurnal  and  lunar,  affects  most  power- 
erfully  the  principle  of  temperature  ;  it  is  the  action 
of  the  opposite  or  weaker  of  these  forces  on  the 
atmosphere  in  the  annual  circle,  which  in  the  diurnal 
and  lunar  circles,  at  the  periods  of  its  major  changes, 
produces  ordinarily  the  most  powerful  effect  in 
originating  the  aqueous  condensation.  And  lience 
the  law,  in  reference  to  the  order  of  occurrence  of 
the  phenomena  induced  by  the  lunar  action,  tM. 
that  the  electrical  collision  in  the  atmosphere  induced 
by  the  lunar  changes,  both  positive  and  negative, 
when  (as  in  the  case  about  the  periods  of  the 
equinoxes)  the  relative  forces  of  its  opposite  bases 
are  nearly  balanced  one  to  the  other,  {i.  e.  when  the 
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diurnal  temperature  ranges  from  ifi""  to  60*  of 
Fahrenheit)  are  usually  sufficient  to  originate  the 
aqueous  condensation  in  its  body  : — ^but,  in  propor- 
tion as  from  after  these  periods^  the  action  of  the 
{Hredominant  electrical  force  acquires  a  more  decided 
ascendancy  over  that  of  its  opposite,  —  that  the 
mhtar  changes  in  the  lunar  action  at  the  intercalary 
periods^  will  be  observed  to  fail  in  their  accustomed 
effect  of  inducing  the  occurrence  of  the  aqueous 
condensation ;  it  being  only  the  nuyar  changes  in 
the  lunar  action  at  the  periods  alluded  to,  which 
are  susceptible  of  producing  this  effect.  That,  how- 
ever, fubsequently,  when  the  action  of  the  predomi- 
naBt  primary  force  has  acquired  a  more  decided 
ascendancy  over  its  opposite,  the  lunar  action  will 
be  found  to  be  productive  of  directly  opposite  effects 
on  the  phenomena  of  the  atmosphere,  tnz.  during 
the  period  of  such  predominance  in  the  solar  action 
in  summer,  the  lunar  action  of  the  same  name,  or  at 
the  eyzygies,  will  alone  be  found  to  increase  the 
temperature;  as  the  collisions  induced  by  the  lunar 
changes  of  the  quadratures  will  be  found  to  be  those 
only,  which  ori^nate  the  aqueous  condensation,  and 
vice  versd  :  it  being  only  the  changes  in  the  positive 
action  of  the  moon,  during  a  certain  period  of 
winter  which  induce  the  occurrence  of  the  latt^ 
phenomenon ;  as  the  lunar  action  at  the  quadratures 
at  this  period,  induce  no  other  effect  than  that  of 
lowering  the  temperature.     The  lunar  action  which 
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h  o(the  same  name  with  that  of  the  predonniiaiit 
primary  force^  being  always  coupled  with  th^  phe- 
nomenon oi  temperature;— -while  the  Innar  action j 
whidi  is  of  the  same  name  with  that  of  the  we&k^ 
of  <iie  primary  forces,  is  that  which  more  particn-' 
larly  induces  &e  aqueous  condensation.  * 

It  is,  howeyefr,  necessary  to  remark,  that  about 
the  periods  of  the  eobticee,  while  the  action  of  tlnid 
predominant  primary  force,  at  the  time,  is  approacl^ 
ing  the  period  of  its  maximum  degree;  and;' Mr 
frequently  kappefis,  that  the  electrical  colKsi<diik' 
induced  by  the  change  in  iAi<e  ineijnent  acHw  of  tHer 
moon,  which  is  of  an  opposite  name  to  that  of  thie 
predominant  force,  are  those  which  induce  ikta 
occurrence  of  the  inverse  electric  action;  and,  o#h^ 
to  the  extreme  degrees  of  contrast  which  at  A^se 
periods  exist  between  the  agency  of  file  i^ipd^ 
site^  electrical  forces,  that  wh^n  thus  originAt«ifl^ 
the  jdienomena  it  induces  are  moM;  powerful  itt 
degree.^— As  the  direct  and  inverse  tetion  t]f  fh^' 
primary  forces,  wfaetlier  on  the  temperaltut^  o)P 
ot^r  phenomena  of  <iie  atmosphere,  are  ^SMstfi: 
direttly  opposite  in  their  effects :  thence  it  hsppeiiB; 
that,  when  under  the  circumstances  assuihed,  thtf 
aqueous  condensation  occurs,  the  phenoteenA '  of 
storm,  &e.  it  induces  being  most  violent  ahd  d^ 
tractive  in  l^ir  effects,  are  most  to  be  ffkwrdM 
fj^amst.  As,  from  the  Tapidity  of  its  progi^essidfi 
thus  induottd,  the  aqueous  condensation  witftf  iter 
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•ttendaiit  phenomena,  by  shortly  attaining  tiieir 
manmiim  degrees,  and  speedily  exhausting  tiieir 
fwMS ;  that  the  disturbed  equilibriiHn  in  the  region 
of  the  atmosphere  where  they  occur,  ie  quickly 
restored  : — during  the  remainder  of  tuck  hmwr  Hde^ 
the  return  (^  similar  violent  phenomena  in  such 
regicm  is  not  to  be  apprehended*  But  in  place  <^ 
tbe  latter,  the  direct  positive  acti&n  of  the  moon 
is  winter,  as  its  negatk>e  action  in  summer,  will  bt 
finmd  $ennbly  to  affect  the  temperature  — » if  tii 
fiomter,  mdvandng  it  progresdvely  to  the  eiq>ir»tioii 
of  6iioh  positive  tide ;  or,  if  in  summer,  lowering  it 
ta  the  expiration  of  such  n^ative  tide.  A  striking 
iiiatance  of  this  reversal  in  the  order  of  occurrence 
of  ^  aqueous  condensation,  as  connected  with  the 
lunar  action,  occurred  on  the  night  of  the  2ith  of 
November^  1829,  after  a  short  interval  of  eevere 
/roet,  being  two  days  previous  to  the  period  of 

when  the  atorm  it  induced  was  pro- 
of disastrous  eflbcts  on  tlie  sea  coast,  aa 
wported  in  the  journals  of  the  day.  The  positive 
actiosic<of  the  remainder  of  this  lunar  tide,  togetker 
im^  41  serene  aky,  indaciiig  a  v^y  maiiiked  rise  of 
temperature. 

Thence,  it  will  be  observed,  the  periods  of  the 
year  when  the  aqueous  condensation  goes  on  in* 
orejwng  in  force  with  the  progression  of  the  lunar 
tides  whidbi  originate  it,  up  to  the  .periods  of  dieir 

an  those  trmmtiom  periods .  ifhidk. 
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from  after  the  times  of  the  opposite  extreme  degrees 
of  annual  temperature,  extend  to  near  the  succeed- 
ing solstices,  before  the  action  of  the  predominant 
primary  force,  has,  as  yet,  developed  on  the  tem- 
perature its  more  powerful  action. 

And,  the  importance  which  attaches  to  arriving 
at  a  correct  knowledge  of  the  order  of  occurrence  of 
the  maximum  degrees  of  the  violent  class  of  phe- 
nomena induced  by  the  lunar  action  in  originating 
the  aqueous  condensation,  during  these  tranaition 
periods  ;  but  more  particularly  as  refers  to  the  de- 
velopment of  tlie  equinoctial  plienomena  of  the 
atmosphere,  —  occurring  as  the  latter  do  during 
these  periods, — from  the  awful  effects  by  sea,  which) 
owing  to  an  ignorance  of  these  laws,  annually  take 
place,  induces  me  to  cite  the  following  recent  facta 
in  proof  of  ray  assumption,  u/z.  the  terrific  gale, 
with  thunder,  and  fall  of  snow,  in  which  an  American 
ship,  with  all  hands  on  board,  as  reported,  was  lost ; 
which  occurred  in  the  English  Channel  (and  of 
which  I  happened  to  be  a  spectator,)  on  the  night  of 
the  7th  October,  1829,  and  following  day, — being 
the  going  out  of  the  negative  lunar  tide  of  the  first 
quadrature,  which  occurred  on  the  5th  of  that 
month. — Hurricane  in  the  Baltic,  reported  as  fol- 
lows, in  the  Morning  Ckronicle,  of  the  19th  April, 
1830 :  "A  letter  from  Corolinevyzl,  of  the  6th  of 
April,  says  that  in  the  storm  of  the  3rd  and  4th 
instant,  thirteeen  ships  were  lost  between  Langeroog  i 
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ud^  New  Brek,  as  it  is  affirmed^  with  all  their 
crews ;**  being  iht  going  out  of  the  .negative  lunar 
tide  of  the  first  quadrature,  of  the  Slst  of  March. — 
Gale  at  Lmidon,  accompanied  with  thunder  (the 
first  of  the  season,)  and  rain,  which  occurred  on  the 
evening  of  the  19th  of  April,  1830,  and  which  con- 
tinued during  the  night  and  following  day ;  being 
the  period  of  the  going  out  of  the  lunar  negative 
tide  of  the  second  quadrature,  which  occurred  on 
the  16th  of  that  month. 

Further  accounts  of  the  ravages  and  destruction 
of  shipping,  houses,  cattle,  &c  caused  by  the  storm 
on  the  night  (if  the  3d  (^  April,  alluded  to,  ap- 
peared in  The  Times  and  Morning  Herald  of  the 
SMth  of  April,  1830. 

Here,  however, '  all  further  analogy  between  the 
more  powerful  effects  in  originating  the  aqueous 
condensation  in  the  atmosphere,  induced  by  the 
mui^or  electrical  changes,  diurnal  and  lunar,  over 
those  induced  by  the  minor;  with  those  of  the  annual 
ehaongea  in  the  primary  forces  of  the  sun  and 
earth;  ceases;  as  it  is  only  the  minor  annual 
chaagea  i&  the  action  of  the  sun  and  earth,  that  cart 
have  8tny  influence  in  originating  the  aqueous  con- 
densation. The  major  changes  in  the  action  of  each 
of  these  primary  forces  which  cpmmence  at  th^ 
periods  of  the  opposite  solstices^  being  those  which 
determine  the  opposite  annual  extreme  degrees  o/ 

heat  and  cold  in  the  atmosphere :  and  consequently 

T 
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bding  too  direct  and  powerful  in  their  action  on  the 
temperattor^,  to  hare  any  connexion  with  those 
chung^s  which  induce  the  inrerse  elclctric  actionf,  in 
which  tifO  aqueous  condensation  has  its  source.  The 
inTcrrse  action  of  the  electrical  bases  of  the  atmos- 
pherOy^  during  these  periods  of  the  extreme  actio&  of 
the  op{)Osite  electrical  forces,  whenever  it  occurs, 
being  an  effect  of  the  collisions  induced  by  the 
changes  in  the  lunar  action  which,  at  the  time,  as 
noticed,  is  in  opposition  to  that  of  the  por^icUng 
primary  feree. 

By  the  othdr  principle,  which  conjointly  with  that 
of  collision  determines  the  degree  offeree  with  which 
the  aqueous  condensation  in  the  atmosphere  {»ro- 
gresses  when  commenced,  viz.  contrast,  is  meant 
t^  disparity  subsisting  between  the  forces  of  the 
opposite  electrical  bases  in  its  opposite  regions. 
For,  the  greater  is  the  amount  of  this  disparity,  or 
relative  contrast  of  fcNrce  between  these  electrical 
bases,  provided  the  colMotis  induced  by  the  lunar 
changes  are  capable  of  originating  their  inverse 
action;  the  more  powerful  will  be  this  action;  the 
more  rapidly  will  the  aqueous  condensation  it  iiiduces 
progress ;  and  the  mor^  violent  will  be  the  atmos- 
pheric phenomena  c<msequent  thereon;  and  pice 
versa, — always  excepting  the  periods  of  the  equi- 
noxes. As  *the  mc^e  equally  the  relative  forces  of" 
the^e  opposite  electrical  base^  in  the  atmospbore  are 
poised,  one  to  the  other,  at  the  period  lof  die  occurs 
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rence  of  the  aqueous  condensation^ — the  weaker^ 
under  ordinary  circumstances^  will  be,the  degree  of  its 
force ;  the  slower  its  progression ;  and^  c(Misequently^ 
the  less  considerable  the  atmospheric  phenomena  it 
will  induce.  The  relative  force  of  these  its  bases  in 
the  opposite  regions  of  the  atmosphere,  as  noticed, 
always  depending  on  that  of  the  action  of  the  oppo- 
site primary  electrical  forces  at  the  time. 

In  proof  of  the  correctness  of  these  assumptioni^ 
it  is  only  necessary  to  refer  to  the  different  manner, 
in  point  of  force  and  rapidity,  with  which  the  forma- 
tion of  water  in  the  atmosphere  progresses,  about 
the  periods  of  the  opposite  annual  extremes  of  heat 
and  cold,  to  what  it  does  at  other  periods  remote 
from  these,  when  the  temperature  is  moderate ;  and 
in  tropical  regioiis,  nearly  throughout  the  year,  to 
what  it  does  in  the  higher  latitudes.  Owing  to  the 
greater  degree  of  contrast  which,  in  tropical  skies, 
subsists  between  the  relative  forces  of  the  solar  and 
terrestrious  bases  of  the  atmosphere. 

This  effect,  arising  from  the  principle  of  contrast 
between  the  relative  forces  of  its  opposite  electrical 
bases,  on  the  aqueous  condensation,  is  easily  ac- 
counted for;  as  the  greater  the  preponderance  of 
force  either  base  has  in  the  region  of  the  atmosphere 
where  the  aqueous  condensation  occurs,  at  the  period 
wheo  its  opposite  comes  into  electrical  collision  with 
it,  the  greater,  necessarily,  will  be  the  force  of  the 

MiKm  (tf  incorporation    exercised    by  the  more 

T2 
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powerful  on  the  weaker  base;  the  inverse  action  of 
the  electrical  pole  of  the  preponderating  base,  on 
that  of  the  weaker,  augmenting  geometrically  the 
force  of  the  action  by  which  they  are  thus  re-incor- 
porated. 

To  the  second  law  of  electrical  action  in  the 
atmosphere,  noticed  above,  ^converging  to  a  focus, 
we  are  indebted  for  a  knowledge  of  the  eflFects  pro- 
duced on  the  inverse  action  of  the  poles  of  its  oppo- 
site aeriform  bases,  solely  by  the  principle  of  elec- 
trical collision,  in  the  phenomena  which  occur  at 
the  periods  of  the  equinoxes.  For,  as  the  degree  of 
force  with  which,  under  ordinary  circumstances,  the 
inverse  electrical  action  in  the  atmosphere  progresses, 
depends  on  the  degree  of  relative  contrast  which  at 
the  period  of  its  occurrence  subsists  between  the 
forces  of  its  opposite  bases.  And  as,  at  the  periods 
of  the  equinoxes,  though  some  difference  in  this 
respect  subsists,  as  shall  be  noticed  hereafter,  that 
the  opposite  electrical  bases  in  the  body  of  the 
atmosphere  in  its  various  regions,  are  more  nearly 
balanced  in  their  relative  forces  one  to  the  other  than 
at  any  other  period  of  the  year ;  and  that,  at  these 
periods,  the  action  of  the  primary  electrical  forces 
of  the  sun  and  earth  on  the  atmosphere,  is  equally 
balanced  on  its  opposite  hemispheres. 

Were  it  not,  I  say,  for  this  law  of  electric  action 
in  the  atmosphere  of  tending  to  a  focus,  and  the 
effects  incident  thereto,  which  arise  froik  the  change 
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or  reversal  of  the  main  focus  of  the  negative  electric 
action  of  the  earth  at  the  periods  of  the  equinoxes^ 
from  one  of  its  extremities  to  the  other,  as  noticed, 
the  body  of  the  atmosphere  at  these  periods  would 
enjoy,  generally,  a  greater  serenity  than  at  any 
other.  Owing,  however,  to  the  transitions  (induced 
by  the  changes  in  the  relative  position  of  the  oppo- 
site hemispheres  of  the  earth  to  the  solar  action,) 
which,  at  the  periods  of  the  equinoxes,  take  place  in 
'the  action  of  a  power  of  such  magnitude  on  the 
atmosphere,  from  its  proximity,  and  so  universal  in 
its  operation,  as  is  that  of  the  focus  of  the  negative 
electrical  force  of  the  earth.  Even  at  periods,  when, 
from  the  approximation  to  an  equality  which  subsists 
between  the  forces  of  its  opposite  electrical  bases, 
that  the  atmosphere  is  least  susceptible  of  being 
violently  agitated  by  the  phenomena  incident  to  the 
formation  of  water  in  its  body.  Such  are  the  effects 
produced  by  the  electrical  collisions,  induced  by  these 
reversals  in  the  position  of  the  focus  of  the  negative 
electrical  action,  that  these  periods  are  the  most 
remarkable,  for  the  more  violent  class  of  atmos- 
pheric phenomena,  of  any  other  throughout  the  year. 
And  that  such  should  be  the  effect,  will  not  appear 
extraordinary  when  we  consider  that,  by  these 
changes  in  the  main  focus  of  the  negative  electric 
action  of  the  earth,  the  relations  which,  from  the 
period  of  the  preceding  equinox,  subsisted  between 
the  masses  of  the  opposite  electrical  bases  of  the 
atmosphere,  are  thereby  reverMd  throughout  its 
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hody.  These  changes  of  direction  in  the  action  of 
such  a  force,  bringing  with  them  collisions  com- 
mensurate  in  degree,  and  as  extended  in  their  range 
as  those  of  the  cause  in  which  they  have  their  source.* 
It  is  further  corroborative  of  the  correctness  of 
the  present  theory  of  the  equinoctial  phenomena  of 
the  atmosphere,  assuming  them  to  have  their  source 
exclusively  in  the  electrical  collisions  in  its  body, 
induced  by  the  changes  in  the  position  of  the  main 
negative  electrical  focus  of  the  earth,  at  these  pe- 
riods ;  that  the  first  region  of  the  atmosphere,  which 
by  its  phenomena  responds  to  these  changes  in  the 
direction  of  the  negative  action  of  the  earth,  is  that 
which  constitutes  the  grand  dep6t  of  its  terrestrious 
base,  vi%.  its  superior  region.  The  first  pheno- 
mena induced  by  these  reversals  of  the  negative 
electric  action  of  the  earth,  being  the  aurora  borealis 
in  the  northern  and  australus  in  the  southern  hemis- 
phere. These  phenomena  in  the  higher  latitudes  of 
both  hemispheres,  usually  preceding  by  ten  or  four- 
teen days  the  tempestuous  weather  by  which  they 
are  succeeded  ;f  as  I  shall  have  occasion  to  notice 

*  The  Jewish  superstitioDy  handed  down  as  it  has  been  frota 
the  highest  antiquity,  viz.  "thatof  covering  their  cisterns  at  thie 
equinoxes,  from  the  belief  that  a  drop  of  blood  then  falls  from  the 
spheres,  which,  without  this  precaution,  would  deteriorate  and 
spoil  the  water,"  is  worthy  of  remark,  as  showing  that  in  those 
early  ages  of  the  world,  the  phenomena  of  the  equinoxes  were  con- 
sidered as  having  something  connected  with  them  that  was  out  of 
the  ordinary  course  of  nature* 

t  That  this  is  not  imvays  the  case,  has  been  proved  this  year 
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more  particularly  in  treatkig  of  vthis  clas«  of  phencH 
mena. 

13)e/oirciunatoiice  'oi  the  amrarM  boing  the  first 
visible  «&ct8  of  the  reverse  of,electrici|l  ^ion  ia 
the  atmosphere  alhuled  to,  connected  as  th^se  phe- 
nomena are«ivith  the  tempestuous  weather  by  which 
they  are  aucceededy  is  likewise  curious  ip  fuiothei; 
respect;  as  it  would  seem  to  imply  that  the  more 
violent  ckMss  of  atmosj^eric  phenomena  comm^ce 
in  its  superior  region,  from  which  they  gradually 
descend  into  that  beneath ;  probably  accumulating 
in  lixea  forces  in  proportion  to  the  length  of  the 
interval  which  elapses  between  this  their  commence- 
ment in  the  one,  to  their  ultimate  development  in 
the  other.  And,  as  a  further  consequence,  that  t)iis 
dass  of  phenomena,  similar  to  the  auroras,  have 
their  source  in  the  negative  electrical  iaction  of  eithei^ 
the  moon,  the  earth,,  or  both. 

Thus  it  will  be  observed,  that  the  most  powerfiil 
electrical' c(^isions  in  the  atmosphere  to  which  it  is 
exposed,  are  those  incident  to  the  reversal  of  the 
main  focus  of  the  negative  action  of  the  earth,  in*^ 
duced  by  the  grand  half-yearly  changes  which  take 
place  in  the  action  of  the  primary  forces  of  the  sun 
and  earth:  but  that,  dissimilar  to  the  collisions 
induced  by  the  diurnal  and  lunar  changes,  they  have 

(1828)  in  England;  the  aurora  borea/uy  which  appeared  there  on 
the  night  of  the  8th  September,  ha?ing  been  succeeded,  at  thfee 
unlock  on  the  following  •moroipgt  by  a  moit  terrific  storn. 
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their  source  in  a  different  principle.  As  from  the 
periods  of  their  occurrence  at  the  equinoxes^  were  it 
not  for  the  changes  in  the  position  of  the  negative 
focus  of  the  earth  alluded  to, — owing  to  the  approid-* 
mation  at  these  periods  subsisting  between  the  rela- 
tive forces  of  the  opposite  electrical  bases  of  the 
atmosphere^ — the  ordinary  changes  in  the  action  of 
the  primary  forces^  could  not  occasion  such  collisions 
in  its  body  as  would  be  productive  of  perceptible 
effects  on  the  weather.  Further^  it  is  a  circumstance 
not  a  little  worthy  our  admiration^  that  as  periodical 
changes  in  the  position  of  the  main  negative  focus 
of  the  earthy  must^  as  a  necessary  consequence,  result 
from  the  grand  periodical  changes  in  the  solar 
action,  which  take  place  half-yearly  on  its  opposite 
hemispberes.  And  that,  as  the  diurnal  and  lunar 
changes,  these  reversals  of  position  in  the  main  focus 
of  the  negative  electrical  action  of  the  earth,  must 
be  productive  of  electrical  collisions  in  the  atmos- 
phere, by  so  much  more  powerful  than  those  induced 
by  the  former,  inasmuch  as  the  exciting  cause  is  by 
so  much  the  more  powerful^-— that  these  reversals  in 
the  position  of  the  main  focus  of  the  earth  which 
induce  these  electrical  collisions,  should  take  place  at 
"periods,  when,  of  all  others,  their  effects  on  the  atmos- 
phere could  be  productive  of  the  least  it^v^y.  For, 
if  the  electrical  collisions  in  the  atmosphere,  induced 
by  the  reversals  of  the  main  focus  of  the  negative 
electrical  action  of  the  earth  alluded  to,  but  took 
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place,  when^  from  the  co-operation  of  cmUrast  in  the 
relative  forces  of  the  opposite  electrical  bases  of  the 
atmosphere  (similar  to  those  induced  by  the  lunar 
changes  at  other  periods  of  the  year,)  they  would  be 
productive  of  all  the  effect  on  its  phenomena,  of 
which,  under  such  circumstances,  they  were  suscep- 
tible; it  is  easy  to  conceive  from  what,  under  op- 
posite circumstances,  these  collisions  induce,  the 
destructive  consequences  that  would  thence  ensue. 

From  the  foregoing  observations  in  reference  to 
the  influence  exercised  respectively  on  the  aqueous 
condensation,  by  the  principles  of  collision  and  conr 
trast,  it  will  follow,  that  the  various  degrees  of  force 
with  which,  in  various  seasons  and  climates,  this 
condensation  progresses,  the  equinoxes  always  ex- 
cepted^ depends  on  the  combination  which  at  the 
time  subsists  between  these  principles  in  the  atmos- 
phere, in  the  region  of  its  occurrence.  As,  in  order 
to  such  developments  of  the  inverse  electrical  action 
as  those  in  which  it  assumes  all  the  elemental  ter- 
rors of  which  it  is  susceptible :  a  powerful  co-opera- 
tion of  the  principles  of  collision  and  contrast,  b 
necessary  to  its  production.  For  where  the  contrast 
between  the  relative  forces  of  the  opposite  electrical 
bases  in  the  atmosphere  (always  indicated  by  the 
temperature)  is  great :  the  collisions  by  which  the 
equilibrium  of  its  repose  can  be  disturbed,  so  .as  to 
originate  their  inverse  action,  must  necessarily  be 
considerable.      Weak  collisions^  under  such  circum 
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stances^   being  insufficient  to   produce  any  such 
effect. 

Thus,  in  glancing  along  the  opposite  scalai  of 
temperature  which  extend  from  either  equinox  to 
the  approaching  solstice,  we  shall  observe,  as  no- 
ticed, that  in  proportion  as  the  forces  of  the  oppo- 
site electrical  bases  of  which  it  is  composed,  are 
more  nearly  balanced  one  to  the  other,  the  collisions 
in  the  atmosphere,  induced  by  the  changes  of  decr 
trie  action  in  its  diurnal  circles,  mutually  bring  on 
their  inverse  action  ;  diough  not  to  any  considerable 
amount  at  these  periods.  But  that  in  proportion, 
as  after  these  periods,  the  preponderating  force  of 
the  dominant  base  acquires  consistency,  these  di- 
urnal collisions  will  be  observed  to  fall  off  in  pro- 
ducing their  previous  effect ;  till  finally,  as  the  di>« 
minant  base  continues  to  augment  in  force,  these 
diurnal  ccdlisions merge  into  the  lunar,  and  are. lost 
sight  of  as  regards  the  aiqueous  condensation.  Again, 
in  following  up  these  scales  of  temperature,  firom  the 
solstices  to  the  periodsof  the  opposite  annual  extreme 
degrees  of  heat  and  cold,  which  occur  at  intervals 
more  or  less  distant  fi-om  those  periods,  according 
to  the  latitude  of  jdaces,  and  the  variations  in  the 
seasons  themselves.  We  shall  find,  I  say,  the  effects 
previously  produced  on  the  aqueous  condensation, 
by  the  collisions  induced  by  the  \\aax  changes,  gra- 
dually lessening,  as  the  force  of  either  :base,  at  (Jiese 
opposite  periods  of  the  year,  approximates  to  its 
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extreme  annual  degrees ;  till  doring  these  periods, 
according  to  the  greater  ascendancy  of  the  dominant 
force  at  the  time,  the  Imiar  changes,  in  reference  to 
the  aqueous  condensation,  as  the  diurnal  be£ENre,  will 
be  observed  to  merge  into  the  annual  circle,  and 
finaDy  disappear ;  leaving  the  preponderating  action 
of  the  primary  forces  of  the  sun  and  earth  on  the 
atmospl^re,  at  these  opposite  periods  of  the  year, 
in  undisturbed  sway.  As  soon,  however,  as  tbese 
the  opposite  annual  maximum  degrees  in  the  ac- 
ticm  of  either  force  on  the  temperature,  has  passed 
away;  and  that  with  the  gradual  increase  in  ihe 
action  of  their  opposite  forces,  a  change  of  tempera* 
ture  takes  place;  the  effect  of  the  collisions  induced 
by  the  lunar  cirdes  of  electrical  action,  in  origi* 
nating  the  aqueous  condensation,  becomes  again 
perceptible ;  and  in  turn,  at  more  remote  distances, 
those  of  the  diurnal ;  in  proportion  as  the  growing 
equality  in  the  forces  of  the  opposite  electrical  bases 
in  the  atmosphere  approximate  more  nearly  to  a  ba^ 
lance, — demonstrating  the  principles  which,  through- 
out the  year,  govern  the  occurrence  of  this  pheno- 
menon* 

Ik  is  hardly  necessary  to  add,  that  the  periods  at 
which  'the  effects  of  the  diurnal  collisions  on  the 
aqueous  condensation  merge  into  the  luaar,  as  the 
lunar  into  those  of  the  respective  primary  forces  of 
the  sun  and  earth,  in  the  manner  noticed,  varies 
witii  the  latitude  and  locality  of  places^     The  eflfect 
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base  exists*  in  the  calorific  condensation^  which  de- 
termines that  observable  in  the  mean  diurnal  tem- 
perature of  the  atmosphere;  so  it  is  the  variations 
m  the  latter^  arising  from  those  in  the  force  of  the 
solar  action  incident  to  the  change  of  the  seasons^ — 
the  difference  of  latitude  and  of  location ;  to  which 
the  seemingly  contradictory  effect  of  the  lunar 
action  in  originating  the  aqueous  condensation,  when 
it  occurs,  is  to  be  ascribed.  To  give  an  idea  of  this, 
it  is  only  necessary  to  observe,  that  in  the  month 
preceding  the  summer  solstice,  which  in  England, 
France,  and  other  countries  lying  in  the  same  lati- 
tudes, is  in  general  remarkable  for  thunder-storms ; 
and  that  this  class  of  phenomena,  during  the  summer 
season,  is  assumed  to  originate  in  the  atmospheric 
collisions  induced  by  the  lunar  changes  at  the  qua- 
dratures. Hence,  if  this  theory  of  the  origin  of 
thunder-storms  at  this  period  of  the  summer,  were 
the  true  one,  they  should  only  occur  at,  or  imme- 
mediately  subsequent  to  the  changes  in  the  negative 
action  of  the  moon,  i .  e.  at  the  intercalary  periods 
in  the  first  and  third  quarters,  or  at  the  lunar  qua- 
dratures.  And  certainly,  this  order,  in  the  occur- 
rence of  thunder-storms,  will  be  found  correct  in  the 
regions  of  these  countries  where  they  first  manifest 
themselves,  viz.  in  the  interior,  where,  over  the  ex- 
tensive levels  of  these,  as  other  countries,  the  calo- 
rific condensation,  at  the  commencement  of  summer^ 
first  acquires  force. 
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But  during  tfais^  the  month  which  precedes  the 
solatice^  and  eren  to  the  swtk  of  France,  wheroj  from 
its  poBition  the  temperature  should  he  high»  than 
further  north ;  in  the  mountains  of  the  Alps  and 
Pyrenees,  these  thunder-^storms,  at  the  commence* 
ment.  of  suaimer,  not  unfrequently  occur,  lor  the 
first  time,  at,  or  immediately  subsequent  to  the 
\\mAi  syzygies ;  which  would  imply  a  contradiction 
in  the  order  o£^  their  occurrence,  as  assumed*  By 
examining  into  the.  state  qf  the  temperature  in  these 
opposite  classes  of  localities,  at  this  period,  however, 
a  solution  of  this  apparent  contradiction  MriU  be 
found:  the  temperature ^ in  the  plains  being,  not 
unfrequently,  40°  higher  than  in  these  mountains. 
Thus  exhibiting  the  spectacle,  in  neighbouring  re- 
gions of  the  atmosphere,  of  the  positive  action  of 
the  sun  in  the  former,  being  the  preponderating 
force ;  at  the  same  time  that  the  n^ative  elec- 
tric action  of  the  earth,  from  the  elevation  of 
these  mountains,  continues  to  be  the  preponderating 
force  on  the  atmosphere,  though  situated  to  the 
south  of  the  former.  And  thus,  though  it  be  the 
eoUisions  induced  by  the  changes  in  the  negative 
actUm  of  tiie  moon,  which  in  the  first  class  of  these 
localities,  or  over  plains,  at  this  season,  first  ori^ 
ginate  thunder-storms ;  and  that  it  be  the  eoUisionp 
induced  by  the  changes  in  the  ptmtwe  aetion  of  the 
;(nooQ  at  the  syzygie^i,  which  at  subsequent  periods 
first  originate  this  class  of  phenomena  in  momi- 
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tainoiis  i^ohb  :  the  latter  circiuiistance^  from  the 
e£fect»  on  temperature  induced  by  mountains,  fur- 
nidies  no  exception  to  the  order  of  their  occurrence, 
ill  reference  to  the  lunar  action  over  the  former  class 
<tf  localities,  as  assumed.  It  being,  in  both  cases, 
the  eolUskms  induced  by  the  changes  in  the  action 
^  the  weaker  electrical  force  at  the  time^  by  which 
thundernstorms  are  orighiated* 

Further^  it  being  assumed  as  a  law  of  electric  ac^ 
tion  in  the  atmosphere^  that  of  whatever  kind, 
f^  abpays  converges  to  ^  focus ^  where  its  force  being 
concentred^  it  is  necessarily  greatest.  And  as  this 
convergence  implies  a  directum  to  a  particular 
point;  and  that  the  convergencies  of  electric  action 
in  which  thunder-storms  at  this  period  of  the  sum- 
voex  have  their  source,  do  not  occur  promiscuously 
over  the  internal  extensions  of  these  countries,  and 
in  the  mountainous  regions  alluded  to,  ^t  one  and 
the  same  time ;  but  have  their  commencement  in 
the  first  class  of  localities  at  the  periods  of  the 
changes  in  the  negative  action  of  the  moon,  while 
the  atmosphere  in  the  latter  class  remains  undis- 
turbed :  and  that  subsequently^  at  the  periods  of 
the  lunar  syaygies,  these  mountainous  regions  b^ 
come  the  theatres  of  these  storms,  while  the  atmos- 
phere <rf  the  opposite  class  of  localities  remains  un- 
obscured  by  a  cloud.  Hence»  as  these  phenomena 
are  assumed  to  have  their  source  in  the  electrical 
collisions  in  the  atmosphere  induced  by  the  lunar 
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convergencies  originated  by  the  opposite  species  of 
the  lunar  action^  is  not  only  curious,  as  it  regards 
science,  but  important  as  refers  to  its  effects.  For 
as  in  the  beginning  of  summer,  other  circumstances 
the  same,  owing  to  the  superiority  in  the  reflective 
powers  of  the  surface  they  present  to  the  solar  action 
to  that  of  the  open  country  in  their  vicinity,  that 
the  temperaiure  of  towns j  particularly  those  of  the 
larger  class,  is  usually  some  degrees  higher  than  the 
surrounding  region.  Hence  it  happens,  that  when 
at  this  season  the  collisions  induced  by  the  lunar 
changes  at  the  quadratures,  bring  on  thunder- 
storms in  their  vicinity,  that  the  electrical  conver- 
gencies, of  which  these  are  the  results,  taking  the 
direction  of  these  local  foci  of  the  calorific  conden- 
sation, cause  the  discharges  of  these  storms  to  fall 
more  frequently  within  such  towns  than  elsewhere 
in  their  vicinity.  To  which  circumstance,  it  is  as- 
sumed, is  to  be  ascribed  the  accidents  which  so  fre- 
quently occur  in  towns  from  lightning. 

It  may  not  be  amiss  to  add, — from  the  rise  of  tem- 
perature which  takes  place  after  the  vernal  equinox, 
that  as  the  collisions  induced  by  the  diurnal  changes 
in  the  action  of  the  primary  forces  of  the  sun  and 
earth  on  the  atmosphere,  shortly  fail  in  producing 
any  effect  in  originating  the  aqueous  condensation : 
and  that,  from  thence  to  the  period  of  the  summer 
solstice,   the  positive  electric  action  of  the  sun  on 

the  atmosphere  goes  on  uninterruptedly  augmenting 
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in -its  force;  wliich^  without  tiie  intervening  action  of 
•some  other  power^  could  only  tend  to  augment  pro- 
gq-essively  the  temperature/-*that  were  it  not  for  the 
intervention  of  the  limar  action  at  this  p^od,  there 
Lcould  not^  necessarily,  be  any  rain  or  change  of 
Wjeather  other  than  that  of  increasing  heat.  And 
tfaufi  the  rains  which  occur  during  this  period  being 
tooclusively  an  e£fect  of  the  lunar  action  on  the  at- 
mesphere,  enable  us  to  observe  more  distinctly  the 
oiitvre  amd  ^SKtemt  of  this  action,  as  connected  with 
•the  a^ueou^  Condensation,  as  well  as  with  the  prin*- 
€^}e  of  temperature. 

Continuing  our  observation  over  that  part  of  the 
4timi^al  circle  of  electric  action  which  extends  fsom 
the  summer  solsrtice  to  the  autunmal  equinox,  we 
shall  be  able  to  obtain  sitill  more  conclusive  proofr 
tlMui  in  the  preceding  quanter,  of  the  prindplei 
which  govern  the  phenomenon  oi  solar  hecU  in  the 
atmosphere,  together  with  those  which  serve  to  re- 
move all  doubt  as  to  the  intimate  connexion  whicli 
Siubsists  between  the  latter  pmnciple  and  the  aquex)us 
condensation.  For  were  it  not  &r  this  coiyiyexiiM^ 
and  that  the  principle  of  solar  heat  is  less  um  ^ffSaet 
qf  the  existing  Jhrce  of  the  solar  action,  thim  that 
of  the  incorportUion  and  concentration  of  ihe  solmr 
base^ water  in  the  calorific  !Cooid«EisatiQn  of  the  at- 
mosphere, induced  by  the  obliquity  of  this  aotion ; 
as  that  the  annual  decline  of  temperature  is  leas  an 
effect  of  the  decline  of  force  in  the  solar  aiction,  than 
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of  the  re^incorporation  of  this  solar  base  of  the  calo-> 
rific  condensation  subsequently  in  the  aqueous  con- 
densation.— WHh  the  gradual  falling  off  at  this  sea^ 
son  in  the  force  of  the  solar  action  incident  to  the 
gradual  elongation  of  the  sun  from  a  more  vertical 
action  on  the  atmosphere^  and  the  daily  contraction 
which  takes  place  in  his  duration  above  the  horizon^ 
of  which  circumstances  this  falling  off  in  the  force 
of  his  action  is  an  effect ;  the  temperature  of  the 
atmosphere^  from  the  period  of  the  summer  solstice, 
instead  of  continuing  to  advance  for  some  time  as 
it  does,  would  on  the  contrary  commence  and  con- 
tinue its  annual  decline  consecutively,  in  a  ratio 
proportioned  to  the  decline  of  force  in  the  solar  ac^ 
tion  which  then  commences. 

But  though  the  temperature  of  the  atmosphere 
aflter  the  period  of  the  summer  solstice  goes  on  for 
some  time  increasing  in  degree,  this  circumstance 
does  not  prevent  the  force  of  the  negative  electric 
action  of  the  earth  on  the  atmosphere  from  begin- 
ning to  augment  from  the  same  period — this  aug^ 
mentation  in  the  latter  action  keeping  an  even  pace 
with  tjiat  of  the  contraction  in  the  length  of  the  day, 
and  consequent  increase  in  the  length  of  the  night. 
And  as  this  augmentation  of  temperature,  or  of 
farce  in  the  calorific  base  of  the  atmosphere  on  the 
one  hand,  and  of  force  in  the  negative  electrical 
action  of  the  earth  on  the  other,  continue,  at  this 

season,  mutually  to  progress  for  some  time,«-the 
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first  having  the  effect  of  increasing  the  degree  of 
contrast  between  the  relative  forces  of  the  opposite 
aeriform  bases  of  the  sun  and  earth  in  the  atmos- 
phere^ as  the  latter  the  degree  of  the  collisions  at 
the  periods  of  the  changes  in  the  negative  action 
of  the  moon.     Hence^  I  say^  it  is,  that  this  quar- 
ter of  the  year  is  that  in  which  the  most  violent 
hurricanes   (including   those  of  the  West  Indies,) 
and  thunder-storms    occur; — it  being,    to   use   a 
French  phrase,  more  particularly  the  orage  season; 
and  this  in  consequence   of  the  co-operation  be- 
tween  the   principles  of  contrast  and  collision  in 
the  production  of  the  aqueous  condensation,  being 
greater  at  this  than  at  any  other,  season  of  the 
year.     Thus  establishing  by  /acts  the  correctness 
of  my  assumptions,  not  only  in  reference  to  the  prin- 
ciple of  solar  heat  in  the  atmosphere,  and  of  the 
connexion  which  subsists  between  it  and  the  aqueous 
condensation,  but  that  the  various  degrees  of  force 
and  rapidity  with  which^  under  all  circumstances, 
(the  periods  of  the  equinoxes  excepted)  the  aqueous 
condensation  progresses,  depend  on  the  ^variations 
which  occur  in  the  combined  action  of  thfise  prin- 
ciples in  its  production. 

But  as  the  rise  of  temperature  which  takes  place 
subsequent  to  the  summer  solstice,  has  usually  the 
effect  of  confining  these  tempests^  to  mountaincms 
regions,  and  those  in  the  vicinity  of  the  sea,  owing 
to  the  comparatively  greater  attenuation  of  the  at- 
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mosphere  during  the  heats  of  summer  in  these  classes 
of  localities^  to  those  of  plains^  and  the  interior  of 
continents/  and  its  consequently  greater  facility  of 
responding  by  the  aqueous  condensation  to  the  elec- 
trical collisions  induced  by  the  lunar  changes. 
Hence^  fortunately^  the  theatre  of  the  most  violent 
of  these  tempests^  at  this  season,  is  usually  confined 
to  mountainous  regions,  and  the  vicinity  of  the  sea, 
leaving  the  atmosphere  of  the  opposite  class  of  lo- 
calities (plains)  comparatively  exempt  from  them. 

Again,  from  the  circumstance  of  its  being  the 
collisions  between  its  opposite  poles  in  the  body  of 
the^atmosphere,  induced  by  the  changes  in  the  elec- 
trical action  of  the  moon,  positive  or  negative, 
which,  at  the  period,  is  in  conjunction  with  that  of 
the  weaker  of  the  primary  electrical  forces  of  the 
sun  or  earth,  by  which,  it  is  assumed,  the  aqueous 
condensation  is  originated.  Hence  it  is,  as  already 
stated,  that  the  order  of  occurrence  of  the  aqueous 
condensation,  or  rain,  from  the  period  of  the  vernal 
to  that  of  the  autumnal  equinox,  or  during  the  pre- 
dominance of  the  positive  action  of  the  sun  over  the 
negative  of  the  earth,  on  the  atmosphere,  is,  during 
the  intervals  of  the  negative  action  of  the  moon^ 
tnz.  from  the  periods  of  the  intercalaries  in  i)it  first 
and  third  quarters,  to  those  of  the  intercalaries  in 
the  second  and  last  quarters  of  the  moon.  And  as 
a  consequence  of  the  preceding,  that  the  order  qf 
occurrence  of  fair  weather  during  this  part  of  the 
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year,  is  from  the  periods  of  the  intercalaries  in  the 
second  and  last  quarters,  to  those  of  the  same  pe^ 
nods  in  the  third  sjid  Jirst  quarters  of  the  moon* 

The  precise  periods,  however,  at  which  these  at* 
mospheric  collisions  induced  by  the  changes  in  the 
negative  action  of  the  moon,  during  the  summer^ 
produce  their  effect  in  originating  the  aqueous  coo?* 
densation,  depends  on  the  mean  diunud  degree  ^ 
temperature  in  the  region  where  it  occurs ;  it  being 
this  degree  which  determines  the  existing  force  to 
which  the  adorijic  condensation  in  its  inferior  re-* 
gion  has  attained;  as  it  is  in  proportion  to  the 
greater  height  to  which  this  force  in  the  latter  attains, 
that  these  collisions  are  more  tardy  in  {uroducing 
this  their  effect ;  and  vice  versa.  For  the  lower 
this  mean  diurnal  degree  of  temperature  is  in  any 
region  of  the  atmosphere,  at  this  season,  the  sooner 
does  such  region  respond  by  the  inverse  action  of 
its  opposite  electrical  bases,  to  the  incipient  actioB 
of  these  electrical  collisions. 

In  proof  of  these  assumptions,  it  will  be  observed 
in  mountainous  regions,  which  during  the  sununer 
are  the  first  to  respond  in  this  way  to  the  coUisions 
induced  by  the  lunar  changes,  that  the  commence- 
ment of  the  inverse  electrical  action  induced  there- 
by, not  unfrequently  occurs  the  day  which  precede^ 
the  minor  or  major  changes  of  the  negative  action 
c^  the  moon ;  thus  pireceding  by  some  hoursi  the 
actual   periods    of   these  changes^.     It  is  iWlibMt 
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worthy  of  observation,  as  dunng  the  Buromer,  owing 
to  the  force  with  which  the  inverse  electrical  action 
ia  the  atmosphere  proceeds^  that  it  is  usually  pro- 
ductive of  the  phenomenon:  of  dumder  ;-^that  when 
at»  or  immediately  preceding  the  periods  of  tlie 
minor  changes  of  the  negati/re  action  of  the  moon- 
im  the  first  or  third  quarters,  the  incipient  effect  of 
the  collisions  they  induce  originates  in  mountainous 
regions,  the  aqueous  condensation,  accompanied  by 
thunder ;.  that  before  the  concbtsion  of  the  lunar 
c|uarter  of  negative  electrical  action,  by  which  these 
tempests  in  such  regions  are  tlius  eaiiy  originated, 
a  more  powerful  development  qf  similar  phenomena 
mmg  he  anticipated.  And  this  the  more  powerftil 
development  of  the  phenomena  of  thunder,  &c. 
under  such  circumstances  not  unfrequently  occurs, 
not  at  the  period  of  the  succeeding  major  change  at 
t^e  quadrature,  but  at  the  succeeding  intercalary, 
immediately  preceding  the  commencement  of  the 
positive  action  of  the  moon  in  the  following  quar- 
ters. 

la  the  opposite  class  of  localities  to  the  preceding, 
m.  letmls,  and  the  minor  ranges  of  mountainous 
heights,  the  action  of  these  collisions  in  originating 
the  aqueous  condensation  during  the  summer,  is 
more  tardy  in  its  effects,  thunder-storms  in  the  at- 
mosphere of  the  latter  class  seldom  occurring  during 
this  season  before  the  period  of  the  intercalary  in 
^  first  or  third  lunar  quarters,  or  the  succeeding 
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quadratures;  but  more  generally  the  days  which 
immediately  succeed  the  latter  periods. 

In  the  lower  latitudes,  however,  (in  which  may 
be  included  the  south  of  Italy  and  Spain)  where, 
from  the  consistency  which  the  force  of  the  solar 
action  gives  to  the  calorific  condensation  during  the 
latter  part  of  summer,  that  the  collisions  induced 
by  the  changes  in  the  negative  action  of  the  moon, 
are  till  late  in  the  season  insufficient  to  disturb  its 
equilibrium.      When,  I   say,   from  the   increased 
length   of  the  nights,   the  accumulating  force  of 
the  negative  action  of  the  earth  coming  into  con- 
junction with  the  negative  action  of  the  moon,  at 
length  originates  the  inverse  action  of  the  opposite 
electrical  bases  of  the  atmosphere  in  such  latitudes ; 
and  after  a  long  interval  of  drought,  that  there  is  a 
commencement  of  the   aqueous   condensation;    it 
rarely  occurs  till  about  the  period  of  the  intercalary 
in  the  second  or  last  quarter  of  the  moon,  being  at 
the  close  of  its  negative  action  in  these  quarters ; 
when,  owing  to  the  gradual  concentration  of  this  ac- 
'  tion  from  the  periods  of  the  preceding  intercalaries 
in  ihe  first  and  third  quarters,  it  is,  necessarily,  at 
its  maximum  of  force. 

It  is  hardly  necessary  to  add,  when  under  the 
latter  circumstances  there  is  a  commencement  of  the 
aqueous  condensation  in  such  latitudes,— owing  to 
the  extreme  degrees  in  which  the  principles  of  con- 
trast and  collision  cooperate  in  its  production^  that 
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the  force  and  rapidity  of  its  progression  is  excessive, 
and  as  a  consequence^  that  it  is  productive  of  the 
most  violent  class  of  atmospheric  phenomena. 

Having  thus  taken  a  summary  review  of  the  con- 
nexion which  subsists  between  the  principle  of  tem- 
perature and  the  aqueous  condensation,  together 
with  the  further  connexion  which  the  order  of  oc- 
currence of  the  latter  has  with  the  diurnal  and  lunar 
changes  of  electric  action^  during  the  important 
half  of  the  annual  circle  when  the  positive  action  of 
the  sun  on  the  atmosphere  preponderates  over  the 
negative  of  the  earth,  t .  e.  from  the  period  of  the 
vernal  to  that  of  the  autumnal  equinox.  Or  during 
that  part  of  the  year  in  which  (owing  to  the  co- 
operation between  the  principles  of  contrast  and 
colUsum  in  its  production,)  the  aqueous  condensa- 
tion giving  birth  to  the  hurricane  and  thunderbolt, 
and  armed  with  might,  descends  the  skies,  as  if  to 
awake  presumptuous  man  to  a  sense  of  nothingness, 
by  the  terrific  display  of  its  forces. — Proceeding  in 
our  course,  we  next  come  to  examine  the  causes  of 
the  striking  contrasts  which,  during  the  opposite 
half  of  this  annual  circle  of  electrical  action,  mark 
the  occurrence  of  the  aqueous  condensation. 

Thus,  as  the  quarter  which  extends  from  the 
summer  solstice  to  the  autumnal  equinox  is  not  less 
remarkable  for  the  force  of  those  sudden  tempests 
alludf^  io^  than  for  the  long  intervals  of  the  most 
ft^en^ .  aa .  the    warmest   wither  of  the  yeav>  by 
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which  they  are  succeeded :  so,  the  following  pe^ 
riod  that  intervenes  between  the  autumnal  equinox 
and  the  winter  solstice  is  no  less  distinguished  fini 
the  absence  of  thunder-storms,  than  by  the  Jre- 
quency  of  ram,  and  the  short  duration^  of  faip  wei»> 
ther  which  marks  ite  course. 

To  account  for  this  contrast  in  the  phenomena  of 
the  atmosphere  of  these  seasons,  it  must  be  borne  m- 
mind  that  the  existence  of  the  solar  or  caldrific  base 
of  the  atmosphere  in  its  inferior  region,  is  indispen- 
sable in  order  to  the  occurrence  of  the  aqueous  con*- 
densation  in  the  region  above  it ;  that  the  calorific* 
condensation  by  which  this  base  is  incorporated  in 
the  inferior  region  of  the  atmosphere,  shnilar  to  tlie 
force  cyf  the  solar  action  on  it,  in  each  amiual  circle 
of  temperatm^e  ascends  to  a  maximum,  a&  it  t^ience* 
descends  to  a  minimum  degree  in  quantity  and  fbrce  ;* 
and  consequently,  that  like  the  solar  action,  the  ca- 
lorific  condensation  in  the  atmosphere  undergoe» 
regularly  an  annual  revolution.  But  that,  instead! 
of  the  movement  or  relative  force  of  the  calorific  con- 
densation in  this  its  annual  revolution,  keeping  even- 
pace  with  the  relative  force  of  the  solar  action  to 
which  it  owes  its  existence;  it,  on  the  contrary, 
follows  at  a  considerable  distance  in  the  rear  of  this 
action ; — ^the  withdrawing  or  neutralizing  of  tiie  ae- 
riform base  of  the  calorific  condensation,  on  which 
the  principle  of  what  is  called  solar  heai  in  die  at- 
mosphere depends,  being  less  an  effect  of  the  decay 
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of  force  in  the  solar  action  in  the  fall  of  the  year, 
than  of  the  frequent  occurrence  of  the  aqueous  con- 
densation during  this  season,  by  which  this  calorific 
base  is  transferred  from  the  former  to  the  latter 
condensation,  in  the  formation  of  water.  And  fi- 
nally, that  the  strength  of  the  action  of  the  primary 
electrical  forces  of  the  sun  and  earth  on  the  atmos- 
phere, is  always  in  an  exact  ratio  with  that  of  the 
time  of  their  duration  in  the  diurnal  circle  of  their 
movement. 

But,  as  these  circumstances  are  not,  perhaps, 
sufficiently  intelligible  in  the  manner  here  intro- 
duced, and  that  I  esteem  a  correct  knowledge  of 
them  as  indispensable  to  a  right  understanding  of 
some  most  essential  points,  not  only  connected  with 
an  explanation  of  the  contrasts  which  take  place  in 
the  order  of  occurrence  of  the  aqueous  condensation, 
in  reference  to  the  lunar  action,  but  of  circumstances 
connected  with  its  occurrence,  in  the  quarters  which 
precede  and  follow  the  period  of  the  autumnal 
equinox, — the  subjoined  figure  will,  I  trust,  assist  in 
placing  my  ideas  on  these  matters  in  a  clear  light ; 
as  likewise  other  circumstances  connected  with  the 
annual  action  of  the  primary  electrical  forces  on  the 
temperature. 
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Let  the  circle  a  A  A  A  represent  that  of  the  annual 
movement  of  the  primary  electrical  forces  of  the  sun 
and  earth  on  the  atmosphere — the  line  b  c^  that  of 
the  equinoxes ;  when^  in  consequence  of  the  days  and 
nights  being  of  the  same  lengthy  the  action  of  each 
of  these  primary  forces  is  exactly  balanced  with  that 
of  its  opposite;  the  point  at  b  being  the  vernal,  as 
that  at  €  the  autumnal  equinox.  Let  the  double 
line  D  E  represent  that  of  the  solstices ;  the  point  d 
being  that  of  the  summer,  when  the  positive  electrical 
action  of  the  sun  on  the  atmosphere  is  at  its  mcunmum, 
and  the  negative  action  of  the  earth  at  its  minimum 
of  force :  and  the  point  at  e  being  that  of  the  winter 
solstice^  when  the  negative  electrical  action  of  the 
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earth  on  the  atmosphere  is  at  its  maximum,  and  the 
positive  of  the  sun  at  its  minimum  of  force.  Let  the 
double  line  f  g  represent  that  of  the  opposite  annual 
extreme  degrees  of  atmospheric  temperature;  the 
point  at  F  being  that  of  the  highest  annual  degree, 
or  greatest  summer  heat;  as  that  at  o  marks  the 
period  of  the  lowest  annual  degree  of  temperature, 
or  greatest  winter  cold.  Let  the  line  hi  which 
intersects  the  line  of  temperature  at  right  angles, 
represent  the  opposite  periods  of  the  year  at 
which  the  forces  of  the  opposite  electrical  bases  of 
the  primary  forces  of  the  sun  and  earth  in  the 
atmosphere,  are  balanced  one  to  the  other. 

Now,  a  single  glance  at  the  disposition  of  the  line, 
in  this  annual  circle  of  electrical  action,  which  points 
out  the  periods  of  the  extreme  degrees  of  atmos- 
pheric temperature  (when  the  respective  forces  of 
the  opposite  aeriform  bases  of  the  sun  and  earth  in 
the  atmosjdiere  have  attained  their  annual  maximum 
degrees),  and  that  of  the  solstices  (when  the  respec- 
tive actions  of  these  primary  electrical  forces  on  the 
atmosphere  have  attained  their  maximum  degree,) 
will  be  sufficient  to  show  the  difference  which  sub- 
sists between  the  movement  of  those  forces  on  the 
atmosphere,  and  that  of  their  aeriform  bases  in  its 
body.  The  maximum  action  of  the  first,  always 
preceding  considerably  in  this  annual  circle  of  their 
moYement,  that  of  their  aeriform  bases,  in  the  maor 
#srnoticed. 
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Again,  tihe  spaces  in  this  annual  circle  of  electrical 
action,  included  between  the  points  d  f  and  e  q,  are 
those  in  which  the  respective  Actions  of  the  opposite 
forces  of  the  sun  and  ea]:1;h  at  these  opposite  seasons 
of  the  year  (owing  to  the  gradual  increase  and  con^ 
centration  of  their  opposite  bases,  from  the  periods 
of  the  opposite  equinoxes  in  its  body,)  exercise  their 
most  powerful  sway;  nearly  neutralizing  for  the 
time  the  opposite  action  of  the  moon,  by  the  amount 
of  their  respective  dominating  influences  at  lliese 
seasons. — The  ultimate  and  most  powerful  effisct  of 
the  positive  action  of  the  sun  in  this  annual  circle 
on  the  temperature,  usually  occurring  at  the  con- 
x^lusion  of  the  space  D  f  at  the  point  f,  when,  it  is 
assumed,  the  positive  action  of  the  moon,  about  the 
period  of  the  intercalary  in  the  first  quarter  (wkea 
this  positive  action  is  the  most  powerful)  is  oomlmied 
with  that  of  the  sun,  immediately  preceding  the 
period  of  the  annual  decline  of  force  in  the  calorific 
-condensation:  this  the  co-operation  of  the  most 
powerfiil  positive  action  of  the  moon  with  that  of 
the  sun  on  die  calorific  base  of  the  atmosphere, 
^causing  the  highest  annual  d^ree  of  atmospheric 
temperature  at  this  period.  As,  on  the  oliier  hand, 
in  the  space  e  a,  at  the  point  o,  when  the  negative 
action  of  the  earth  is  in  conjunction  with  that  of  the 
moon,  usually  at  the  period  of  the  second  quadratme 
{when  this  action  is  most  powerfiil)^  that  this  oo* 
operation  of  the  negative  action  of  the  earth  and 
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noon  on  the  terrestrioas  base  of  the  atmosphere^  at 
the  period  when  its  greatest  annual  force  is  about 
to  give  place  in  the  inferior  region  to  the  incipient 
actian  of  the  calorific  condensation,  produces  its 
ultimate  and  most  powerful  effect  in  lowering  the 
temperature;  causing,  by  this 'co-operation  of  the 
lunar  and  terrestrious  negative  action,  the  lowest 

* 

annual  degree  oi  temperature,  or  greatest  cold,  at 
ibis  period. 

Further,  the  spaces  in  this  annual  circle,  which 
are  included  between  the  points  a  h  and  c  i,  are  those 
m  which  the  rains,  storms,  &c.  induced  by  the 
iBvarsals  which,  at  the  periods  oi  the  equinoxes,  take 
fflace  in  the  position  dl  the  main  n^;ative  electrical 
&CUS  of  the  earth,  in  changing  from  the  pole  of  the 
•|i|iroachang  summer  to  that  of  the  approaching 
winter  hemisphere,  occur.  Some  of  the  heaviest 
fains  of  the  year  being  usually  an  effect  of  the  elec- 
trical collisiims  in  the  atmosphere,  induced  by  the 
co-arperation  of  the  lunar  changes,  with  the  action  of 
4Jbese  reversals  of  the  main  electrical  focus  of  the 
eartli :  ^t  more  particularly  about  the  point  of  the 
«miual  circle  marked  at  i ;  owing  to  the  greater 
redimdsmee  ijfits  calorific  hose  in  the  atmosphere  at 
His,  dian  at  the  opposite  period  marked  at  H ;  and 
that  the  force  of  the  electric  action  caused  by  the 
Tevacsal  of  the  negative  focus  of  the  earth  is  at  its 
maximiim,  about  the  period  of  its  termination.  It 
is  likewise  w.orlliy  of  remark,  that  lliougfa  the  batf- 
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yearly  change  in  the  order  of  occurrence  of  the  * 
aqueous  condensation^  in  reference  to  the  lunar 
action,  commences  at  the  periods  of  the  equinoxes, 
that  it  is  not  till  the  effects  on  the  phenomena,  of 
the  atmosphere,  induced  by  these  reversals  of  the 
negative  focus  of  the  earth  have  passed  away,  that 
these  changes  in  the  order  of  occurtrence  of  the 
lunar  action  become  perceptible; — ^the  operation  of 
the  effect  caused  by  the  reversal  of  the  negative 
focus  of  the  earth,  interfering  with,  and  deranging 
this  order  during  its  continuance. 

Finally,  the  spaces  in  this  annual  circle  of  elec- 
tric action  which  are  included  between  the  points 
H  c,  and  I  B,  are  those  in  which  the  order  of  occur- 
rence of  the  aqueous  condensation  and  of  fair 
weather,  in  reference  to  the  lunar  action,  as  already 
pointed  out,  is  most  conspicuous.  And,  owing  to 
the  close  approximation  or  balancing  of  their  oppo- 
site forces,  which  at  each  period  subsists  between 
the  opposite  electrical  bases  of  the  atmosphere  in 
its  body ;  the  period  in  this  annual  circle  of  elec- 
tric action  which  immediately  precedes  the  point 
at  B,  and  that  which  follows  the  point  at  i,  are 
those  in  which  the  positive  electrical  action  of  the 
inoon  at  the  periods  of  the  syzygies,  in  raising  the 
temperature  of  the  atmosphere,  as  its  physical  action 
in  raising  the  tides;  and  likewise  the  negixtive 
electrical  action  of  the  moon  at  the  periods  of  the 
quadratures,  in  lowering  the  temperature,  as  its 
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physical   action  in  lowering  the  tides   are   most 
conspicuous. 

The  periods  at  which  the  equinoxes  and  solstices 
occur  being  sufficiently  known ;  and  these  periods, 
dividing  as  they  do,  the  year  into  even  parts  or 
quarters, — ^my  reason  for  not  marking  the  months  on 
the  annual  circle  of  electric  action  here  introduced, 
which  represents  the  year,  is,  that  as  these  cardinal 
points  are  marked  on  this  circle,  all  the  intermediate 
points  are  so  easily  placed  by  reference  to  those, 
that  it  appeared  to  me  unnecessary. 

But  to  resume.  The  occurrence  of  the  aqueous 
condensation  as  connected  with  the  lunar  action,  in 
the  order  assumed,  being  the  most  simple,  as  it  is 
one  of  the  most  incontrovertible  proofs  of  the  true 
nature  of  the  lunar  agency  on  the  atmosphere,  I 
esteem  it  of  such  importance,  before  proceeding 
further,  to  place  this  matter  in  the  clearest  light, 
that  I  find  it  necessary  to  add  some  further  obser- 
vations witft  this  view. 

It  being  assumed  that  the  order  of  occurrence  of 

the  aqueous  condensation,  from  the  period  of  the 

vernal  to  that  of  the  autumnal  equinox,  is  during 

the  periods  of  the  negative  action  of  the  moon ;  as 

from  the  latter  period  to  the  former,  during  those 

of  the  positive  action  of  the  moon.     It  is  necessary 

to    observe,  without   at  all   affecting  the   general 

correctness  of  either  assumption,  that  this  order  of 

occurrence  of  the  aqueous  condensation,  whether  in 

X 
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summer  or  in  wintei'.  Can  rarely,  if  ever,  be  other  tkan 
relative  in  its  application.  This  circumstance  arises 
from  the  opposite  effects  on  the  temperature,  and 
consequently  in  augmenting  the  relative  amount  of 
the  calorific  base  of  the  atmosphere  during  the 
summer,  caused  by  mountains  or  seas  on  the  one 
hand,  from  the  opposite  class  of  localities,  or  exten- 
sive plains,  (in  which  may  be  comprised  the  secondary 
class  of  mountains,)  on  the  other :  as  during  the 
winter,  the  opposite  effects  on  the  temperature 
caused  by  seas,  on  their  own  atmosphere,  and  that 
of  the  regions  in  their  vicinity ;  from  that  of  conti- 
nents, or  regions  remote  from  the  sea.  For,  as 
when  the  forces  of  the  opposite  electrical  bases  of 
the  atmosphere  are  nearly  balanced  one  to  the 
other,  that  the  collisions  between  them,  caused  by 
the  changes  of  electric  action,  diurnal  and  lunar, 
both  positive  and  negative,  are  sufficient  to  induce 
the  occurrence  of  th^  aqueous  condensation  in  its 
body ;  there  cannot  possibly  exist,  dur3l%  the  con- 
tinuance of  such  an  approximation  of  force  between 
these  its  bases,  any  other  order  of  occurrence  of  the 
aqueous  condensation  than  that  of  the  respective 
periods  of  these  changes,  but  more  particularly  tiie 
lunar  changes. 

And  when  during  the  summer,  the  positive  elec- 
trical action  of  the  sun  on  the  atmosphere  is  at  its 
maximum  of  force,  and  as  a  consequence,  tiiat  it  is 
the  collisions  induced  by  the  changes  in  the  negtUkie 
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ttetian  of  the  moon  only,  which,  according  to  the 
order  of  its  occurrence,  08  assumed,  should  (and 
as  in  general  is  the  case,)  do  originate  the  aqueous 
condensation ;  yet  we  find  that  the  difference  of  a 
few  degrees  of  temperature  in  neighbouring  regions 
of  the  atmosphere,  induced  by  the  presence  of 
mountains  or  seas,  is  at  times  sufficient  to  cause  the 
electrical  collisions  induced  by  the  changes  in  the 
positive  action  of  the  moon,  such,  as  to  originate 
the  aqueous  condensation  in  the  atmosphere  of  the 
latter  class  of  localities.*  This  circumstance,  M 
already  stated,  arises  from  the  law  of  electrical  cM* 
vergency  in  the  atmosphere  induced  by  the  changes 
in  the  positive  action  of  the  moon  taking  an  opposite 
Section  to  those  caused  by  the  changes  in  its 
negative  action ;  the  first  extending  from  the  local 
foci  of  the  calorific  condensation,  or  where  the  mean 
temperature  is  highest  in  any  particular  region  of 
the  atmosphere,  to  the  part  of  such  region  where 
the  tempeAiture  is  lowest :  as,  on  the  contrary,  the 

*  An  instance  of  this  effect  of  the  electrical  collisions,  caused 
by  the  changes  in  the  positive  action  of  the  moon,  occurred  at 
Btrtgas  (where  I  happened  to  be  at  the  time,)  on  the  28th  of 
Jimey  1828,  (being  the  day  after  full  moon^)  when  the  change  in 
the  positive  action  of  the  moon  brought  on  a  thunder  storm  ;  the 
fiist  during  the  season.  And  at  Havre,  on  the  morning  of  the  12th 
of  July,  1828,  being  the  period  of  new  moon^  cl  fall  of  snow 
occoTTcd,  (as  reported  in  the  journals  of  the  day,)  induced  by  the 
change  in  the  positive  action  of  the  moon ;  the  interior  of  Pranee 
during  both  periods  enjoying  serene  and  warm  weather. 

X  2 
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canvergencies  induced  by  the  changes  in  the  nega- 
tive action  of  the  moon>  take  a  direction  the  oppo- 
site of  this  in  such  regions,  «.  e.  from  the  part  of 
such  region  where  the  mean  temperature  is  lowest, 
to  that  where  it  has  attained  the  highest  degree, 
as  noticed. 

Hence  it  occurs,  that  in  the  quarter  which  suc- 
ceeds the  autumnal  equinox,  even  after  the  balance 
between  the  forces  of  the  opposite  electrical  bases 
of  the  atmosphere,  by  the  frequently  repeated  occur- 
rence of  the  aqueous  condensation,  has  been  lost ; 
and  that  the  ordinary  occurrence  of  rain  arises 
from  the  collisions  induced  by  the  changes  in  the 
positive  action  of  the  moon,  i.  e.  from  the  periods  of 
the  intercalary  in  the  second  and  last  quarters,  to 
those  in  the  third  and  first :  — ^that  during  this  the 
winter  season,  owing  to  the  effect  of  seas  at  this 
period  of  the  year  in  raising  the  temperature  in 
their  vicinity,  from  the  quantity  of  the  calorific  base 
of  their  waters  evolved  into  the  atmospher#by  reason 
of  the  increased  force  of  the  negative  action  of  the 
earth;    that  though  the   changes  in  the  negative 

action  of  the  moon,  have  no  other  effect  in   the 

• 

interior  of  continents  and  islands  than  that  of  m^ 
creasing  the  intensity  of  cold;  yet,  occasionally, 
during  this  season,  these  changes  in  the  negative 
action  of  the  moon  have  the  effect  of  originating  the 
aqueous  condensation  in  the  atmosphere  of  the  sea 
and  neighbouring  regions. 
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Thus  it  will  appear^  though,  in  contradiction  to 
the  general  rule  both  in  summer  and  winter^  that 
local  causes  may  induce  the  collisions  incident  to 
the  changes  in  the  positive  action  of  the  moon  in  the 
former  season^  as  those  caused  by  the  changes  in 
its  negative  action  during  the  latter^  to  originate 
the  aqueous  condensation^  owing  to  the  circumstance 
of  its  occurrence  in  reference  to  the  lunar  action, 
being  less  dependant  on  the  existing  state  of  the 
relative  forces  of  the  sun  and  earth  at  the  time^ 
than  an  that  of  the  relative  forces  of  their  respective 
electrical  bases  in  the  atmosphere. 

And  hence,  that  though  at  one  extremity  of  the 
same  hemisphere  it  be  the  collisions  induced  by  the 
changes  in  the  positive  action  of  the  moon  which 
originate  the  aqueous  condensation,  it  may  at  the 
same  period,  at  its  opposite  extreme,  be  the  col- 
lisions induced  by  the  changes  in  its  negative  actiom 
which  originate  in  the  atmosphere  of  the  latter  the 
same  phenomena.  And  this  without  such  excep- 
tions in  either  season  affecting  the  correctness  of 
the  general  rule,  as  to  the  order  of  occurrence  of 
the  aqueous  condensation  in  reference  to  its  con- 
nexion with  the  lunar  action ;  but  on  the  contrary, 
when  understood,  serving  as  so  many  corroborative 
proofe  thereof. 

The  preceding  observations  appeared  to  me  the 
more  necessary  in  this  place,  as  a  variety  of  cir- 
cumstances conspire  to  render  the  order  of  occurs 
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rence  of  the  aqueous  condensation,  in  reference  to 
the  lunar  action,  in  this  the  quarter  which  precedes 
the  winter  solstice,  more  difficult  of  explanation 
than  any  other  of  the  year.  For  as  the  quarter 
which  precedes  the  autumnal  equinox  is  usually 
the  dryest,  taken  collectively,  so  this  is  always  the 
w^test  of  the  year;  the  reason  of  which  is  very 
*  simple,  when  we  come  to  perceive  that  the  calorific 
base  of  the  atmosphere,  which  from  the  period  of 
the  breaking  up  of  the  frosts  at  the  beginning  of 
the  year,  had  been  gradually  accumulating  in  its 
inferior  region  throughout  the  entire  hemisphere  till 
nearly  its  commencement,  is,  during  this  quarter, 
for  the  most  part,  detached  from  this  moiety  of  its 
entire  body ;  and  by  the  aqueous  condensation  re- 
turned to  the  element,  from  which,  by  means  of  the 
solar  action,  it  was,  during  the  preceding  seasons, 
sublimated  into  the  atmosphere  and  converted 
into  air. 

Thus,  even  after  the  effects  induced  by  the 
autumnal  equinox  have  passed  away,  but  more  par* 
ticularly  in  the  lower  latitudes,  owing  to  the  abun* 
dance  of  the  ^  calorific  base  still  remaining  in  the 
atmosphere,  the  occurrence  of  the  aqueous  conden<- 
sation,  notwithstanding  the  'change  in  this  its  order, 
at  the  equinox^  is^  till  late  in  the  season,  chiefly 
confined  to  the  second  and  last  quarters  of  the 
moon.  And  even  after  this  period,  when  the  pr^^ 
ponderance  of  the  calorific  base  of  the  atmosphere 
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has  subsided,  owing  to  the  prevalence  of  the  south 
winds  and  the  quantity  of  calorific  base  which  they 
bear  with  them  from  the  tropical  regions,  the  forces 
of  the  opposite  electrical  bases  in  the  atmosphere 
of  the  temperate  zone  remain  so  equally  balanced 
till  towards  the  period  of  the  solstice,  that  the  lunar 
changes,  negative^  as  well  us  positive,  not  unfre- 
quentty  bring  on  a  recurrence  of  the  aqueous  con^ 
densation. 

When,  however,  by  the  long  and  frequent  recur^ 
rence  of  the  latter  phenomenon,  that  shortly  before 
the  winter  solstice  the  atmosphere  is  nearly  ex- 
hausted of  its  calorific  base,  the  electrical  collisions 
induced  by  the  diurnal  and  lunar  changes,  particu-* 
burly  during  the  periods  of  the  positive  action  of  the 
BEKxm,  are  productive  of  no  other  effect  in  the 
atiBosphere  than  that  of  simply  causing  a  commence^ 
ment  of  the  aqueous  condensation ;  which  neither 
the  solar  action  at  this  season,  on  the  one  hand, 
has  sufficient  force  to  dissipate,  nor  the  inferior 
re§^n  of  the  atmosphere,  on  the  other,  a  sufficient 
supply  of  its  calorific  base,  to  carry  it  beyond  this 
its  first  stage.  The  consequence  of  which  is,  that  it 
is  not  uncommon  at  this  season  to  see  the  horizoi^ 
klvolved  in  gloom  during  successive  days ;  till  the 
increased  fi>rce  of  the  negative  action  of  the  earth 
and  moon,  either  by  dissolving  these  beginnings  of 
the  aqueous  condensation  into  atmospheric  air, 
while  in  this  the  first  stage  of  their  formation,  or* 
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by  a  further  supply  of  caloric  from  beneath^  they 
are  precipitated  in  snow  or  rain. 

Finally,  after  turning  the  extreme  period  of  the 
winter  solstice,  when  the  negative  electrical  action 
of  the  earth  on  the  atmosphere  is  at  its  maximum, 
and  the  positive  of  the  sun,  at  its  minimum  of 
force;  and  continuing  our  voyage  of  observation 
over  the  remaining  portion  of  the  annual  circle  of 
electric  action  which  extends  thence  to  the  vernal 
equinox,  where  we  commenced,  the  first  circum- 
stance which  claims  our  notice  is,  that  in  proportion 
as,  by  the  frequent  occurrence  of  rain  in  the  quarter 
preceding  the  winter  solstice,  that  the  atmosphere 
is  the  more  nearly  exhausted  of  its  calorific  base, 
other  circumstances  the  same ;  the  longer  and  more 
intense  is  found  to  be  the  period  of  frost,  which  in 
the  temperate  zone,  and  higher  latitudes,  the  nega- 
tive action  of  the  earth,  from  after  this  the  period 
of  its  major  annual  change,  produces  on  the  tem- 
perature. Which  circumstance,  well  authenticated 
as  it  is,  if  there  were  no  other,  would  be  sufficient 
to  demonstrate  the  connexion  which  I  assume  sub- 
sists between  the  calorific  base  of  the  atmosphere 
and  the  aqueous  condensation,  on  the  one  hand ;  as 
its  connexion  with  the  principle  of  temperature,  on 
the  other.  It  is  ftirther  observable,  that  the  tem- 
pests which  immediately  precede  or  follow  the  pe- 
riod of  the  winter  solstice/ are  likewise  proportioned, 
in  the  degree  of  their  violence,  to  the  comparatively 
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greater  or  less  amount  of  this  exhaustion  of  its 
calorific  base^  which  the  atmosphere  has  sustained 
by  the  aqueous  condensation^  in  the  periods  by 
which  these  tempests  are  preceded.  This  circum- 
stance^ at  the  season  we  are  treating  of^  similar  to 
the  tempests  which  occur  about  the  period  of  the  sum- 
mer solstice^  is  to  be  ascribed  to  the  extreme  degrees 
of  contrast  and  collision,  in  which  the  inverse  elec* 
trie  action  that  originates  them^  has  its  source.  The 
more  exhausted  of  its  calorific  base  is  the  atmos- 
phere, by  the  firequent  occurrence  of  the  aqueous 
condensation  at  this  season ;  as  the  more  redundant 
at  the  opposite ;  the  greater,  necessarily,  being  the 
amount  of  contrast  between  the  opposite  electrical 
bases  at  both  seasons :  as,  in  proportion  to  the  de- 
gree of  this  contrast  at  either  season,  must  be  the 
force  of  the  collision  which  originates  the  inverse 
electric  action  between  them.  And  hence  it  is,  that 
these  hurricanes,  in  winter,  immediately  precede, 
or  foUow,  periods  of  intense  frost.  And  such  is 
the  force  and  rapidity  with  which  the  inverse  elec- 
tric action  proceeds,  when  originated  under  circum- 
stances such  as  these  assumed,  that,  notwithstand- 
ing the  smallness  in  amount  of  the  calorific  base  in 
the  atmosphere,  in  winter,  by  which  the  aqueous 
condensation  can  be  supplied,  that  its  progression 
is  occasionally  such  as  to  produce,  as  in  summer, 
the  phenomena  of  thunder,  &c.  This  latter  cir- 
cumstance, however,  rarely  occurs  but  in  the  vicinity 
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of  the  sea^  where  the  relative  proportion  of  the 
calorific  base  of  the  atmosphere,  during  the  winter,  is 
always  considerably  greater  than  in  regions  remote 
from  it.  Owing,  however,  to  the  close  approximar 
tion  of  thunder-clouds  in  winter  to  the  surface  of 
the  earth,  their  electrical  discharges  are  usually 
productive  of  more  accidents  at  this  season  than  in 
summer^ 

The  next  objects  which  claim  attention,  are  the 
opposite  effects  of  seas,  from  those  of  the  interior 
of  continents,  but  more  particularly  of  mouutaiBs, 
if  inland,  on  the  temperature  and  weather  during 
the  winter.  For  whereas,  during  summer,  other 
circumstances  the  same,  the  atmosphere  of  oon-» 
tinents  contains  a  much  larger  proportion  of  its 
calorific  base  than  that  of  the  sea.  Mountains,  par- 
ticularly if  inland,  owing  to  their  eSkct  in  preserving 
a  medium  temperature  during  the  heats  of  sum- 
mer, and  thereby  causing  a  nearer  approximation 
between  the  forces  of  the  opposite  electrical  bases 
in  their  atmosphere,  than  is  the  case  over  pl^ns,or 
even  the  sea ;  and  being,  as  they  are,  surrounded 
by  immense  reservoirs  of  oxygen,  which  by  reason 
of  the  currents  setting  in  to  them  from  t^nce, 
keep  up  a  continual  supply  of  it  to  the  atmosphere 
of  mountainous  regions,  in  proportion  as  it  is  con- 
sumed in  the  latter  by  the  aqueous  condensation. 
Owing,  I  say,  to  this  modification  in  their  tempera- 
ture, and  the  calorific  thus  supplied  to  the  atmos-* 
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phere  of  mountains ;  these  regions^  during  summer^ 
are  always  those  which  most  frequently  respond  by 
the  aqueous  condensation,  to  the  electrical  collisions 
in  the  atmosphere  induced  by  the  lunar  changes : 
and '  consequently  this  class  of  localities,  during 
summer,  is  that  where  rains  are  most  frequent.  But, 
from  this  frequency  of  rain  during  the  summer  and 
autumn,  mountains  being,  necessarily,  the  first  class 
of  localities  at  the  approach  of  winter,  where  the 
atmosphere  is  exhausted  of  its  calorific  base ;  this 
class,  consequently,  is  the  first  to  enjoy  a  return  of 
hvt  weather  at  this  season.  As,  from  the  impos- 
sibility of  the  atmosphere  in  mountains  receiving  a 
iurther  supply  of  its  calorific  base,  before  the  return 
of  force  in  the  solar  action,  at  the  commencement 
of  spring,  other  circumstances  the  same,  mountains 
enjoy  finer  weather  during  winter,  than  any  other 
class  of  localities.  On  the  other  hand,  the  atmos- 
phere of  the  sea  during  summer,  notwithstanding 
that  from  the  modification  of  heat  the  sea  induces, 
which  occasions  its  atmosphere,  similar  to  that  of 
mountains,  but  more  rarely,  to  respond  by  the 
aqueous  condensation,  to  the  electrical  collisions  in- 
duced by  the  lunar  changes.  Yet,  on  the  return  of 
winter,  owing  to  the  uninterrupted  transmission  by 
evaporation,  which  at  this  seasop  takes  place  from 
the  waters  of  the  sea  into  its  atmosphere,  of  the 
calorific  base  of  its  waters :  the  localities  of  seas,, 
during  winter,  present  a  striking  contrast  of  w#a<^ 
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ther  to  those  of  mountains,  and  the  interior  of 
continents,  from  the  comparatively  greater  frequency 
of  rain  in  the  former  than  in  the  latter.  Which 
circumstance  arises  from  the  continual  restora- 
tion of  its  calorific  base,  by  evaporation,  to  the 
atmosphere  of  the  sea,  during  winter ;  vehich  causes 
it  to  respond,  by  the  aqueous  condensation,  to  the 
collisions  induced  by  the  lunar  changes :  while  the 
atmosphere  of  the  opposite  class  of  localities,  in  ad- 
dition to  being  many  degrees  colder,  is,  for  want  of 
such  a  restoration  of  its  calorific  base,  incapacitated 
from  originating,  in  the  same  proportion,  such  phe- 
nomena. And  hence  the  source  of  the  humidity  of 
islands,  and  of  the  parts  of  continents  lying  in  the 
vicinity  of  the  sea  during  winter  :  and  of  the  com- 
paratively fair  weather  enjoyed,  during  this  season, 
by  mountainous  regions,  and  others  remote  from 
the  sea. 

But  to  resume.  In  proportion,  as  by  the  frequent 
occurrence  of  the  aqueous  condensation  in  the  pe- 
riod which  precedes  the  winter  solstice,  that  the  at^ 
mosphere  has  been  exhausted  of  its  calorific  base, 
but  more  particularly  in  the  higher  latitudes ;  and 
as  a  consequence,  that  the  force  of  its  terrestrious 
base  acquires  a  decided  preponderance  in  its  body ; 
the  order  of  occurrence  of  the  aqueous  condensation, 
in  reference  to  the  lunar  action,  as  assumed,  becomes 
more  legibly  distinct;  rain,  during  the  continu* 
ance  of  such  a  state  of  the  atmosphere,  rarely  oc— 
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curring,  but  during  the  periods  of  the  positive  action 
of  the  moon;  it  being  an  effect  of  the  collisions  induced 
by  the  changes  in  this  its  positive  action.  Consequently 
the  dryest>  but  at  the  same  time  the  coldest  weather, 
during  such  a  state  of  the  atmosphere,  occurs  at  or 
about  the  periods  of  the  lunar  quadratures :  one  or 
other  of  which,  but  (except  where  the  influence  of 
seas  interferes  to  derange  it)  generally  the  period 
of  the  second  quadrature,  brings  with  it  the  lowest 
(mmud,  or  extreme  degree  of  winter  cold.  Thus 
proving  the  nature  of  the  lunar  action  at  the  periods 
of  the  quadratures,  on  the  temperature  of  the  at- 
mosphere, when,  as  in  this  case,  circumstances  do 
not  interfere  to  obstruct  its  effect ;  as  likewise  the 
analogy  which,  I  assume,  subsists  between  the  lunar 
action  on  the  tides  and  temperature :  the  lowest 
annual  degree  of  temperature  occurring  at  the  pe- 
riod of  neap-tide ;  as  the  highest  annual  degree  of 
temperature  at  the  opposite  period  of  the  year,  at, 
or  immediately  following,  that  of  spring-tide. 

Shortly  after  this  period  of  the  extreme  degree 
of  winter  cold  has  occurred,  a  gradual  amelioration 
in  the  temperature  of  the  atmosphere  takes  place ; 
and  in  proportion  as  with  the  increase  of  length  in 
the  day,  that  the  increasing  force  of  the  solar  action> 
by  augmenting  the  force  of  the  calorific  base  in  the 
atmosphere,  approximates  it  more  nearly  to  that  of 
its  opposite,  rains  become  more  frequent  than  before. 
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The  electrical  collisions  in  the  atmosphere  induced 
by  the  negative^  as  by  the  positive  action  of  the 
moony  having  the  eflfect,  for  some  time,  of  causing  a 
recurrence  of  the  aqueous  condensation. 

But,  so  rapid  is  the  recovery  of  the  ftjrce  of  the 
calorific  base  of  the  atmosphere  at  this  season 
effected  by  the  solar  action,  that  it  is  not  unusual 
in  the  moon  which  precedes  the  period  of  the  vernal 
equinox,  to  exhibit,  in  the  clearest  way,  the  analogy 
just  alluded  to,  which  I  assume  subsists  between 
the  phenomena  of  the  tides,  and  the  principle  of 
temperature  in  the  atmosphere.  The  periods  of 
the  syzygies  bringing  with  them  a  marked  increase, 
as  the  quadratures  do  an  equally  marked  decline  of 
temperature  in  the  atmosphere.  The  lunar  action 
thus  causing,  by  reason  of  this  common  approxima- 
tion, the  same  effects  electrically  on  the  atmosphere, 
as  physicaUy  on  the  waters  of  the  ocean. 

In  concluding  this  sketch  of  the  annual  circle  of 
electric  action  on  the  atmosphere,  which  a  variety 
of  circumstances  made  it  necessary  to  follow  through^ 
out  its  course,  I  will  venture  to  express  a  hope  that 
my  observations  will,  on  the  one  hand,  be  every 
where  found  in  accordance  with  the  data  on  which 
I  have  founded  the  theory  they  are  intended  to  elu- 
cidate ;  as  on  the  other,  with  the  facts  to  which  they 
refer :  that  thereby  each  may  receive  that  support 
from  the  other,  which,  it  may  be  observed,  is  pecu- 
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liar  to  truth  and  its  derivatives  ;  and  which  in  this, 
as  in  every  similar  case,  is  of  itself  sufficient  to  esta- 
blish their  correctness. 

It  was  desirable  that  every  thing  connected  with 
the  subject  of  the  aqueous  condensation,  not  pre- 
viously noticed,  should  have  been  included  in  the 
preceding  sketch  of  the  annual  circle  of  electrical 
action  on  the  atmosphere ;  but  there  were  some 
circumstances,  the  introduction  of  which  I  felt  it 
was  more  proper  to  keep  apart ;  and  to  the  discus- 
non  of  which  I  shall  now  proceed. 

The  present  theory  of  the  aqueous  condensation 
of  the  atmosphere,  and  the  phenomena  consequent 
thereon,  being  founded  on  the  principles  of  the  co- 
operative action  of  electrical  collision  and  contrast 
in  its  body,  as  already  defined  ;  and  as,  under  cer- 
tain circumstances,  this  condensation  is  mutually 
originated  by  the  preponderance  of  either  prinjciple ; 
and  that  the  effects  induced,  almost  solely,  by  the 
operation  of  the  principle  of  collision,  has  been 
ioudied  on  in  treating  of  the  equinoxes :  and  fur- 
ther, as  observation  has  satisfied  me,  a  marked  d^-- 
Jerence,  and  one,  the  knowledge  of  which  deserves 
particular  notice,  subsists  between  the  effects  of  the 
agency  on  this  condensation,  and  the  phenomena  in- 
cident thereto,  originated  by  the  preponderance  of  the 
principle  of  electrical  contrast,  from  that  caused  by  the 
preponderance  of  the  principle  of  collision  ;  I  shall 
proceed  to  offer  some  observations  explanatory  dP 


S20  The  Atmosphere. 

this  difierence>  together  with  some  others^  on  the 
phenomena  induced  by  the  conjoint  operation  in 
extreme  degrees  of  both  these  principles  on  this 
condensation. 

The  principle  in  which  the  collisions  between  the 
opposite  electrical  bases  of  the  atmosphere,  in  which 
their  inverse  action,  and  the  aqueous  condensation^ 
are  assumed  to  have  their  source ;  being  the  rever- 
sals  of  direction  in  the  action  of  its  opposite  elec- 
trical poles  vertically  in  its  body,  consequent  on  the 
changes  in  the  action  of  the  opposite  prim;ury  elec- 
trical forces  in  the  diurnal,  lunar,  and  annual  circles 
of  their  movements.  It  will  thence  appear  evident, 
that  it  is  only  when  the  forces  of  the  opposite  elec- 
trical bases  of  the  atmosphere,  are  nearly  balanced 
one  to  the  other — i.  e.  about  the  periods  of  the  equi- 
noxes ;  that  the  collisions  induced  by  the  changes 
in  the  positive,  and  in  the  negative  action  of  the 
moon,  can  alike  exercise  an  equal  agency  in  origi- 
nating the  aqueous  condensation,  as  already  noticed. 
For,  in  proportion  as  from  the  periods  of  the  equi- 
noxes, that  the  action  of  either  of  the  primary  elec- 
trical forces  (of  the  sun  and  earth)  by  its  gradual 
augmentation  as  it  approaches  the  period  of  the 
solstice,  acquires  a  more  decided  ascendancy  over 
that  of  its  opposite  on  the  atmosphere,  and  thence 
establishes  in  the  latter  a  corresponding-  prepon* 
derance  of  force  in  its  aeriform  base,  over  its  op- 
posite.    The  lunar   action,   which,   at  the  time. 
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b  in  conjunction  with  that  of  the  predominant 
primary  electrical  force,  at  the  same  time  that  it 
increases  thereby  the  previously  existing  degree  of 
contrast  between  the  aeriform  base  of  the  latter 
force  in  the  atmosphere,  and  its  opposite :  this  aotion 
takes  away,  by  so  much,  from  the  force  of  the  elec- 
tricid  collisions  in  the  atmosphere,  induced  by  its 
changes.  And  hence,  though  the  principle  of  elec^ 
trical  contrast  be  greatest  at  the  periods  of  the 
mofor  changes  in  the  lunar  action,  which  at  the  time 
is  in  conjunction  with  that  of  the  predominant  elec- 
trical force  :  owing  to  the  weakness  of  the  electrical 
collisions  induced  by  these  changes  in  the  lunar 
action,  thus  in  conjunction  with  the  action  of  the 
latter  force  at  the  time ;  these  collisions  rarely  ori- 
ginate the  aqueous  condensation,  about  the  periods 
of  the  solstices.  And  when,  at  these  seasons,  owing 
to  the  concurrence  of  local  circumstances,  the  electri- 
cal collisions  in  the  atmosphere,  induced  by  the  lunar 
action  which  at  the  time  is  in  conjunction  with  that 
of  the  preponderating  primary  electrical  force,  have 
the  efiect  of  originating  the  aqueous  condensation : 
the  progression  of  this  condensation,  under  such 
circumstances,  being  slow,  it  is  not  productive  of 
the  violent  class  of  phenomena,  such  as  hurricanes, 
thunder-storms,  &c.,  which,  during  these  seasons, 
is  so  usually  the  case  when  the  aqueous  conden- 
sation is  originated  by  the  electrical  collisions  in 

the  atmosphere,  induced  by  the  lunar  action,  which, 
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at  the  time,  is  in  opposition  to  tliat  of  the  predo- 
minant primary  electrical  force. 

On  the  other  hand,  when  about  the  periods  of 
the  solstices,  that  each  of  the  primary  electrical 
forces  alternately  exercise  their  annual  maximum 
degrees  of  preponderance  on  the  atmosphere,  the 
lunar  action  which  at  the  time  is  in  opposition  to 
that  of  the  predominant,  and  in  conjunction  with 
that  of  the  weaker  of  the  primary  electrical  forces ; 
though  its  tendency  is,  by  lessening  for  the  time  the 
amount  of  the  action  of  the  former  force,  and  there- 
by, of  detracting  from  the  force  of  the  aeriform  base 
of  the  latter  in  the  atmosphere,  to  lessen  the  degree 
of  contrast  previously  subsisting  between  this  base 
and  its  opposite.  Though  without  the  occi^rrence 
of  the  aqueous  condensation  in  the  atmosphere,  that 
this  tendency  of  the  lunar  action  cannot  produce  its 
effect,  in  such  way  as  to  become  perceptible  in  the 
temperature  ;  yet,  by  so  much  as  it  detracts  from 
the  previously  existing  degree  in  the  amount  of  the 
action  of  the  predominant  primary  electrical  force, 
the  changes  in  such  lunar  action,  add  by  so  much 
to  the  degree  of  force  of  the  electrical  coUiakms!  in 
the  atmosphere  which  these  changes  iDdace4'  Aui 
as  the  force  of  progression  or  momentum  of  the 
inverse  electrical  action  in  the  atmospiiere,  depends 
less  on  the  principle  of  contrast,  than  osi  that  of 
collision,  as  is  exemplified  by  the  equinoctial  fdie- 
nomena :  but  at  the  same  time,  that  the  conausreiice 
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m  extreme  degrees  of  both  principles,  in  originating 
the  aqueous  condensation,  is  necessary  t<&  the  more 
powerful  development  of  the  inverse  electrical  ae^ 
tion.     Hence,  as  during  summer,  that  the  pasithe 
action  of  the  moon  at  the  periods  of  the  eytygies,  ii 
in  conjunction  with  the  then  predominant  primary 
electrical  force — the  solar;  and  consequently,  has 
the  effect  of  increasing  the  principle  of  electrical 
contrast  between  the  forces  of  its  opposite  bases  in 
the  atmosphere,  while   it  lessens   that  of  collision 
at  these  periods ;    and  that  the  ftegative  action  of 
the  moon  at  the  quadratures,  during  this  season, 
being  in  conjunction  with  that  of  the  weaker  of  the 
primary  electrical  forces,  the  negative,  while  it  de* 
tracts  from  the  previously  existing  force  of  the  po* 
sitive  action  of  the  sun  on  the  atmosphere,  and 
thereby  tends  to  lessen  the  degree  of  electrical  eau^ 
trast,  adds  in  the  same  ratio  to  the  force  of  the 
electrical   collisions  in    its    body  induced    by  the 
changes  in  its  action.     Thence  it  follows,  and  will 
be  found  borne  out  by  facts,  that,  owing  to  the  in- 
fluence of  local  causes,  though  the  electrical  col- 
Ikions  in  the  atmosphere  induced  by  the  changes  in 
ihe  positive  action  of  the  moon  in  summer,  as  those 
induced  by  its  negative  changes  in  winteir,  may  ori- 
ginate copious  rains,  that  such  are  never  attended 
liy  the  same  development  of  force  in  the  phenomena 
tiiey  induce,  as  tlM>8e  which  in  both  seasons  have 

their  source  in  the  electrical  colKsions  induced  by 
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the  lunar  action,  which,  at  the  time,  is  in  opposition 
to  that  of  the  predominant  primary  electrical  force. 
And  hence  the  source  of  the  difference  which  will  be 
found  to  subsist  between  the  phenomena  induced  by 
the  inverse  electrical  action  in  the  atmosphere,  when 
originated  by  a  preponderance  of  the  principle  of 
electrical  contrast,  from  that  which  has  its  source  in 
a  preponderance  of  the  principle  of  electrical  col- 
lision. 

Of  the  various  hurricanes  which  the  summer  of 
1 828  produced  (the  period  when  these  observations 
.were  made,)  one  only,  as  far  as  I  know  qf,  has 
happened  withmt  the  limits  here  assigned  to  their 
occurrence,  i.  e.  from  the  intercalary  period  in  the 
first  and  third,  to  the  same  periods  in  the  second 
jand  fourth  quarters  of  the  moon.  This  excepticm 
-(a  truly  remarkable  one  from  its  destructive  effects,) 
♦was  the  hurricane  which  occurred  at  Bucharest,  on 
the  evening  of  the  25th  of  June  ;*  being  the  day 
after  the  intercalary  period  in  the  second  quarter ; 

♦  The  following  account  of  the  hurricane  here  alluded  to,  is 
taken  from  the  Paris  Journals  of  the  20th  July,  1828.     "  A  de- 
structive hurricane  occurred  at  Bucharest  on  the  afternoon  of  the 
25th  of  June,  which  unroofed  the  greater  part  of  the  churches 
and  houses,  tearing  up  the  trees,  &c.  in  the  neighbourhood,  and 
causing  numerous  deaths  by  the  falling  of  houses,  &c.     It  lasted _ 
but  an  hour,  and  was  followed  by  a  heavy  fall  of  rain.     The  1< 
occasioned  by  it  is  estimated  at  three  millions  of  piasters.     It 
preceded  for  three  days  by  an  excessive  heat,  during  whicl — ai 
Reaumur's  thermometer  marked  29**." 
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and  as  such  coming  within  the  limits  assigned  to 
the  positive  electric  action  of  the  moon  in  this 
quarter. 

The  explanation  of  the  peculiarity  in  the  occur- 
rence of  this  hurricane,  will,  probably,  be  found  in 
the  situation  of  the  territory  itself,  surrounded  as 
it  is  by  such  an  extension  of  continent ;  which  is 
the  cause  that  the  heat  in  summer,  as  well  as  the 
cold  in  winter,  is  much  more  intense  there  than  in 
locations  situated  in  the  same  latitude,  which  are 
more  in  the  vicinity  of  seas,  or  the  larger  class  of 
mountains.  This  the  reflective  power  of  land  in 
the  aggregate,  having  the  effect  in  the  interior  of 
continents  of  giving,  during  summer,  a  degree  of 
force  to  {he  principle  of  electric  cohesion^  which 
serves  as  the  bond  of  the  calorific  condensation  in 
its  atmosphere,  such  as  enables  the  latter  to  resist 
longer  the  effect  of  the  negative  action  of  the  moon 
in  originating  the  aqueous  condensation,  other 
circumstances  the  same,  than  happens  in  the 
vicinity  of  seas  and  mountains.  And  as  the 
efiect  of  the  negative  action  of  the  moon  on 
the  calorific  condensation,  in  the  absence  of  the 
aqueous,  is,  by  causing  its  greater  concentration,  to 
increase  its  action  on  the  temperature.  Thus,  as  we 
perceive  in  the  instance  before  us,  the  tardiness  of 
the  negative  action  of  the  moon  in  originating  the 
aqueous  condensation,  owing  to  the  degree  of  te- 
nacity in  this  the  force  of  its  cohesion,  to  which  the? 
cahriAc  condensation  had  attained,  occasioned  this 
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action  to  produce  no  other  effect  than  that  of  aug<- 
menting  the  temperature  of  the  atmosphere  to  a 
burning  heat.  But  if  the  tenacity  of  the  calorific 
condensation  be  not  sufficiently  powerful  to  resist 
the  accumulated  force  of  the  negative  action  of  the 
moon,  when  concentrated  to  a  focus  at  the  period  of 
its  giving  place  to  the  influence  of  its  opposite  ac- 
tion ;  and  that  under  such  circumstances  (as  in  the 
present  instance,)  there  is  an  occurrence  of  the  in- 
verse electrical  action  in  such  region :  the  elemental 
phenomena  to  which  this  action  gives  birth,  are  the 
more  terrific,  inasmuch  as  by  the  protraction  in  its 
occurrence,  the  principles  of  contrast  and  collision 
in  which  it  has  its  source,  are  thereby  raised  to  an 
extreme  degree  in  their  co-operative  action. 

In  the  law  of  electric  action  in  the  atmosphere, 
viz.  that  of  whatever  kind  it  tends  to  a  focus; 
it  is,  that  the  electrical  convergencies  noticed,  as 
so  influential  in  originating  the  aqueous  condensa- 
tion, have  their  source.  And  so  much  are  the  latter 
indispensable  to  the  occurrence  of  this  phenomenon, 
that  not  a  cloud  forms  in  the  atmosphere  but  may 
be  regarded  as  being  the  result  of,  and  as  forming 
the  centre  of  an  electrical  convergency.  The  elec- 
trical foci  of  these  convergencies  are,  as  the  electrical 
bases  of  the  atmosphere  and  their  separate  and 
combined  action,  of  three  kinds,  viz.  the  solar,  the 
terrestrious,  and  the  inverse;  which  in  the  ascent, 
as  in  the  extension  of  the  atmosphere,  have  their 
respective  theatres  of  action.      It  being  by  the 
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inverse  electric  action  in  the  middle  region  of  the 
atmosphere^  in  the  scale  of  its  ascent^  that  the  bonds 
of  their  union  in  the  solar  base  beneath^  and  /^r- 
restrious  above  it,  are  temporarily  dissolved ;  during 
the  progression  of  the  former :  as  in  turn,  it  is  by 
the  resumption  of  the  direct  action  of  the  op{)osite 
electrical  i)oles  of  these  bases  in  the  atmosphere,  that 
the  foci  of  the  inverse  electrical  action  are  dissolved. 
There  being  no  suspension  in  the  movement  of  the 
electrical  forces  in  the  atmosphere,  even  for  an  in- 
stant; from  the  period  of  their  original  development 
to  the  present  time ;  the  thing  being  as  incompa* 
tible  with  their  nature  as  with  their  agency.  Thus, 
it  was  not  without  reason,  as  regards  the  atmos- 
phere, that  Descartes  set  up  his  theory  of  Far 'exes, 
unaware,  as  he  was,  of  the  kind  of  agency  in  which 
they  have  their  source. 

But,  in  order  the  better  to  understand  what  is 
meant  by  these  assumed  electrical  canvergencies, 
— as  connected  with  the  aqueous  condensation  on 
the  one  hand,  and  with  the  lunar  action  on  the 
other,  I  think  it  necessary  to  observe,  that,  as 
in  each  diurnal  circle  of  electrical  movement, 
the  opposite  electrical  poles  of  the  atmosphere  per- 
form a  revolution  round  their  centre  in  its  body ; 
which  is  the  only  regular  and  direct  movement 
they  have ;  and  is  more  immediately  connected 
with  the  principle  of  its  temperature. — The  lunar 
action  appears  to  have  been  more  particularly 
intended  by  nature,  to  originate  by  its  mare  length-- 
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ened  changes,  the  phenomenon  of  the  inverse  action 
of  these  poles;  and  as  the  body  of  the  atmosphere, 
ginular  to  the  surface  of  the  earth,  (by  reason  of  the 
diflPerence  in  the  action  of  the  primary  electricat 
forces,  induced  by  difference  of  latitude ;  as  by  the 
different  effects  on  its  temperature  and  other  pheno^ 
mena,  produced  by  the  opposite  classes  of  localities) 
is  divisible  into  particular  regions.  Hence  it  is, 
that,  owing  to  its  peculiar  adaptation,  the  lunar 
action,  without  disturbing  the  ordinary  revolution  of 
the  opposite  electrical  poles  vertically  in  the  body  of 
the  atmosphere, — by  reason  of  the  opposite  classes 
of  localities  responding  differently  to  its  action, 
causes  dissimilar  convergencies  of  temperature  to 
take  place  to,  or  from  these  opposite  classes.  — Which 
unequal  convergencies  of  temperature,  by  concen- 
trating on  the  points  of  these  localities  which  respond 
most  powerfully  thereto, — in  the  succeeding  elec- 
trical collisions  on  these  points  induced  by  the  lunar 
changes,  from  the  extent  of  the  load  range  its 
action  embraces,  as  well  as  the  greater  length  of 
time  taken  by  each  of  its  consecutive  tides,  than 
what  occurs  in  the  diurnal  circle  :  this  is  the  reason 
that  the  electrical  collisions  on  the  points  of  these 
local  convergencies  alluded  to,  by  being  so  much 
more  powerful  than  those  induced  by  the  diurnal 
changes,  are  so  much  more  influential  than  the  latter 
in  originating  the  inverse  action  and  aqueous  con- 
densation. The  electrical  convergencies  induced 
by  the  action  of  the  primary  forces  in  the  annual 
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circle  of  their  movement,  being  necessarily  produc- 
tive of  much  greater  inequalities  of  temperature  in 
its  opposite  hemispheres ;  as  their  changes  of  much 
more  general,  as  well  as  powerful  electrical  collisions 
in  the  body  of  the  atmosphere  (proved  by  the  equi- 
noctial phenomena)  than  those  induced  by  the  lunar 
tides  and  their  changes;  the  principle,  however, 
being  the  same  in  both.  And  hence  the  source  and 
meaning  of  the  term  electrical  convergency,  so  fre- 
quently used  in  treating  of  the  phenomenon  of  the 
aqueous  condensation. 

As  connected  with  the  subject  under  discussion,  it 
is  only  those  electrical  convergencies  in  which  the 
aqueous  condensation  has  its  source,  which  it  be- 
comes necessary  to  notice  in  this  place.  These  con- 
vergencies are  of  two  kinds,  viz.  those  which  have 
their  source  in  the  preponderance  of  the  principle  of 
electrical  contrast;  and  those  originated  by  a  pre- 
ponderance of  the  principle  of  electrical  collision. 
And  there  is  so  marked  a  difference  between  the 
phenomena  consequent  on  the  aqueous  condensation 
when  originated  by  the  electrical  convergency  in- 
duced by  a  preponderance  of  the  principle  of  elec- 
trical contrast ;  from  those  incident  to  this  conden- 
sation when  induced  by  the  opposite  class  of  those 
convergencies,  which  have  their  source  in  a  prepon- 
derance of  the  principle  of  electrical  collision ;  that 
without  a  particular  notice  of  them,  much  of  the 
mystery  which  has  hitherto  involved  this  most  mys- 
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terious  operation  of  nature  (the  aqueous  condensa* 
tion)  would  still  remain  unexplained. 

The  grand  difference  between  these  opposite  classes 
of  electrical  convergencies^  appears  to  consist  in 
this^ — that  those  which  have  their  source  in  a  prepon- 
derance of  the  principle  of  electriccd  contrast,  having 
their  commencement  in  the  inferior  region  of  the 
atmosphere^  do  not  extend  to  any  considerable  eleva- 
tion in  its  body;  whereas  the  opposite  class^  or 
those  induced  by  a  preponderance  pf  the  principle 
of  electriccd  collision,  appear  to  have  their  com- 
mencement in  the  superior  region  of  the  atmosphere 
from  which  they  descend  to  that  beneath.  The 
characteristic  of  the  first  class  of  these  electrical 
convergencies  is, — that  they  rarely  induce  storm, 
thunder,  or  the  violent  class  of  atmospheric  pheno- 
mena; and  that  the  rains  they  originate,  though 
frequently  extensive  in  their  range,  and  abundant  in 
their  amount,  generally  descend  in  smaU  drops,  or 
heavy  mist;  or  if  congealed  in  the  second  stage  of 
its  formation,  the  aqueous  condensation  they  induce 
descends  in  snow.  The  characteristics  of  the  latter 
class  of  these  electrical  convergencies,  or  those  which 
have  their  source  in  a  preponderance  of  the  principle 
of  electrical  collision,  are,  that  their  commencement 
in  the  superior  region  of  the  atoiosphere  (as  is 
demonstrated  by  the  appearance  of  the  OMrora, 
horeaUs,  and  at  other  times  by  the  cirrus  clouds) 
not  unfrequently  precedes  by  some  days  (as  at  the 
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equinoxes)  the  periods  when  their  effects  develop 
themselves  in  that  next  the  earth's  surface; — that 
they  usually  bring  on  tempests^  and  the  more  violent 
class  of  atmospheric  phenomena  in  their  train ;  that 
the  aqueous  condensations  they  induce  generally 
descend  in  large  drops  of  rain ;  or  if,  as  is  usual,  they 
are  congealed  in  the  second  stage  of  their  formation 
•— fn  hail:  and,  other  circumstances  the  same, 
that  the  sphere  of  their  action  is  usually  more  cir" 
cwmcribed  in  its  range  than  that  of  the  opposite 
class. 

Some  very  striking  instances  of  the  opposite 
effects  on  the  aqueous  condensation,  and  the  phe- 
nomena consequent  thereon,  when  induced  by  a 
preponderance  of  the  principle  of  electrical  con-- 
trast,  from  those  induced  by  a  preponderance  of 
electrical  collision,  as  connected  with  the  lunar 
agency,  occurred  during  this  season,  (1828),  at 
Havre ;  which,  as  they  are  illustrative  of  the  fore- 
going observations,  I  insert  in  this  place.  It  being 
borne  in  mind,  that  during  summer,  the  electrical 
convergencies  induced  by  a  preponderance  of  the 
principle  of  electrical  contrast,  are  those  which 
occur  at  the  periods  of  the  lunar  syzygies;  as  the 
electrical  convergencies  induced  by  a  preponderance 
of  the  principle  of  electrical  collision,  occur  at  the 
periods  of  the  lunar  quadratures.  The  first  of 
these  instances  was  the  shower  qf  snow  (alluded  to 
in  a  preceding  note,)  which  fell  at  Havre,  on  the, 
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morning  of  the  12th  of  July,  (1828,)  as  reported  ill 
GaUgnanis  Messenger  of  the  15th  of  July,  being 
exactly  at  the  period  of  new  moan;  and  conse- 
quently an  effect  of  the  electrical  convergency  in- 
duced by  the  positive  action  of  the  moon,  having  its 
source  in  a  preponderance  of  the  principle  of  elec- 
trical  contrast.  The  second  instance  alluded  to 
occurred  in  the  same  place,  eight  days  after,  being 
at  the  period  of  the  first  quadrature,  and  was  thus 
reported  in  Galignani's  paper  of  the  24th  of  July, 
(1828).  "  The  port  and  neighbourhood  of  Havr^ 
were  visited  by  a  tremendous  hurricane  on  the  20th 
instant,  by  which  four  vessels  were  driven  ashorej 
and  five  men  drowned.  The  country  round  was 
completely  laid  waste,  and  the  apple  trees  en- 
tirely stripped  of  their'  fruit."  These  facts,  I  say, 
speak  for  themselves. 

The  exceptions  (few  in  number,)  to  these  general 
characteristics  of  the  aqueous  condensations,  and 
the  phenomena  they  induce,  which  have  their  origin 
in  these  opposite  classes  of  electrical  convergencies, 
appear  to  be  owing  to  the  following  causes,  tiz. 
when  the  electrical  convergencies  induced  by  a  pre- 
ponderance of  the  principle  of  electrical  contrast, 
together  with  the  aqueous  condensation,  originate 
the  more  violent  class  of  atmospheric  phenomena, 
such  as  storm,  thunder,  &c.  it  is  in  consequence  of 
the  calorific  current  induced  by  this  convergency, 
coming  in  contact  in  the  same  stratum  of  the  atmos- 
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phere,  (as  in  mountains^)  with  a  current  much  more 
rarified  and  cold:  the  consequence  of  which  is^  though 
in  a  modified  degree,  that  such  collision  produces 
similar  effects,  as  those  consequent  on  the  opposite 
class  of  electrical  convergencies ;  by  reason  of  the 
blending  of  currents  of  air  of  the  same  strata, 
equally  opposite  in  their  electrical  properties,  as 
those  of  the  opposite  regions  of  the  atmosphere  in 
the  scale  of  its  ascent :  the  latter  being  a  necessary 
ponsequence  of  the  convergencies  induced  by  a  pre- 
ponderance of  the  principle  of  electrical  collision;  ori- 
ginating, as  assumed,  in  the  superior  region  of  the 
atmosphere.  In  proof  of  this  being  the  cause,  it 
may  be  cited,  that  the  violent  class  t)f  phenomena, 
such  as  storm,  &c.  as  induced  by  electrical  conver- 
gencies originating  in  a  preponderance  of  the  prin- 
'ciple  of  electrical  contrast,  are  rarely  observed  to 
occur  even  in  mountainous  regions,  but  in  the  be- 
ginning of  summer,  i.  e.  ere  the  atmosphere  of  the 
latter  has  as  yet  assimilated  in  temperature,  to  that 
of  the  neighbouring  plains ;  from  which  latter  lo- 
calities to  the  former,  this  class  of  convergencies,  as 
already  mentioned,  take  their  direction. 

The  exceptions  in  the  class  of  electrical  conver- 
-gencies which  originate  in  a  preponderance  of  the 
principle  of  electrical  collision,  in  their  not  origi- 
nating storm,  &c.  will  be  found  to  arise  from  this ; — 
when  during  the  winter  season  these  convergencies 
occur  in  the  polar  skies,  or  in  the  lower  latitudes,  in 
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the  interior  of  continents;  that,  by  the  frequent 
occurrence  of  the  aqueous  condensation  during  the 
preceding  season,  the  lowet  region  of  the  atmoch 
phere,  or  that  next  the  earth's  surface,  is  so  ex« 
hausted  of  its  calorific  base  as  to  cause  it  to  assiim^ 
late  in  its  electrical  properties,  so  nearly  to  the  aif 
of  the  superior  region,  whence  this  class  of  conver- 
gencies  originate ;  that,  for  want  of  the  co-operatian 
of  the  principle  of  electrical  contrast  in  the  inferiw 
region,  in  their  descent  into  the  latter,  they  thus 
expire,  without  producing  these  their  accustomed 
effects.  Thus  the  aurora  borealis,  which,  I  assume^ 
has  its  source  in  the  latter  class  of  electrical  con- 
vergencies,  may  exhibit  its  sportive  fires  in  such 
skies,  during  their  winter  seasons,  without  being 
succeeded,  as  at  the  period  of  the  autui^nal  equinox, 
by  those  formidable  tempests,  which  the  descent  of 
this  class  of  electrical  conrergencies,  at  this  poriod^ 
in  consequence  of  their  encountering  the  opponte 
principle  of  electrical  contrast,  are  sure  to  induce. 

Electrical  explosion  in  the  atmosphere,  or  thunder, 
being  an  effect  of  the  inverse  action  of  its  opposite 
bases,  and  as  such  connected  with  the  subject  under 
discussion,  demands  in  this  place  a  more  particular 
notice  than  waa  possible  to  bestow  on  it  in  the- pre* 
ceding  pages. 

The  phenomenon  of  thunder  may  be  regarded  ai 
a  kind  of  centre  point,  in  the  ascending  scale  of 
force,  with  which,  under  opposite  circumstances,  the 
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aqueous  condensation  of  the  atmosphere  is  found  to 
.progress. — Its  occurrence,  presupposing  a  certain 
degree  of  rapidity  of  progression,  or  intensity,  in  the 
inyerse  electrical  action  at  the  time,  incident  to  a 
certain  co-operative  force  in  the  principles  of  elec* 
trical  collision  and  contrast  in  which  this  action  has 
its  source ; — it  being  impossible  for  it  to  occur  under 
other  circumstances.  Consequently,  the  various  de- 
g^es  of  the  violence  of  thunder,  and  the  phenomena 
it  induces,  are  determined  by  the  variations  in  the 
amount  of  co-operative  force,  which  subsists  between 
these  principles  at  the  time  of  its  occurrence. 

Of  thunder,  and  its  attendant,  lightning,  it  is 
necessary  to  observe,  that  though  ^ects  of  elec- 
trical agency,  they  are  esteemed,  similar  to  ordinary 
combustion,  as  strictly  chemical  in  their  nature: 
their  tremendous  forces  being  simply  a  consequence 
of  the  extraordinary  energy  of  the  species  of  electric 
action  in  which  they  originate.  And  as  combustion, 
whether  produced  by  mechanical,  chemical,  or  elec- 
trical agency,  requires  the  combined  or  co-operative 
action  of  /too  agents  distinct  from  each  other,  in 
wder  to  its  production,  r».  a  combustible  base,  and 
mr:  the  application  of  this  {principle  in  treating  of  it, 
cond^ined  with  other  circumstances  of  a  local  nature, 
may  assist  in  conducting  to  a  more  proximate  and 
cwrect  view  of  the  recondite  source  of  the  pheno- 
menon of  thunder,  than  what  appears  to  have  been 
hitherto  obtained. 
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Thus,  as  thunder  (which^  though  not  .t^e  sole,  is 
certainly  the  most  formidable  phenomenon  incident 
to  electrical  combustion)  in  order  \m  its  production, 
must,  necessarily,  be  preceded  by  the  formation  of  a 
combustible  base  in  the  region  of  the  atmosphere 
where  it  occurs,  before  the  period  of  its  occurrence; 
which  base  consists  of  the  mass  qf  vapour,  first  origi'* 
nated  by  the  inverse  electrical  action  in  the  incipient 
stage  of  its  progression ; — ^the  manner  of  its  produc-* 
tion  appears  to  be  as  follows.  The  mass  of  forming 
vapour  in  the  thunder-cloud  (owing  to  the  intensity 
of  the  intestine  movement  in  the  particles .  of  the 
opposite  bases  of  the  atmosphere,  induced  by  the 
inverse  action  of  their  poles),  by  the  change  in  whose 
electrical  relations  the  rapidity  of  the  change  of 
their  properties  in  entering  into  their  new  state 
of  electrical  combination,  is  induced ;  combined  with 
the  collision  in  the  body  of  this  accumulating  mass^ 
caused  by  the  opposite  currents  of  air  setting  into  it : 
the  latter  being  an  effect  of  the  vacuum  the  doud 
induces  in  the  region  where  it  forms;  and  a  necessary 
consequencer  of  the  extraordinary  compression  of 
volume,  which  the  air  constituting  its  electrical  bases 
undergoes  in  this  its  change  of  properties.  Thus 
the  continually  augmenting  force  of  the  inverse  elec* 
trical  action  in  the  forming  cloud  as  it  progresses, 
concentrating  itself  in  a  particular  point  or  focus^ 
something  similar  to  the  effect  of  the  burnings 
glass  on  the  solar  rays,  though  quite  different  in  ite 
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nature^  at  length  attaining  to  a  certain  intensity, 
induces  the  phenomenon  of  combustion  at  this  its 
focus;  from  which  instantaneous  explosion  spreads 
throughout  the  combustible  mass  of  vapour,  rending 
its  dark  folds ;  and  accelerating  by  the  sudden  void 
it  induces,  the  niore  rapid  incorporation  of  its  dis- 
severed particles,  by  the  equally  sudden  rebound  of 
the  atmosphere  into  this  void  the  instant  the  explo- 
sive shock  expires.  This  the  force  of  rebound  of 
concentration  between  these  particles  being  equal  to 
that  of  the  internal  explosive  movement,  which,  but 
an  instant  before,  disunited  them;  causing  thereby 
the  immecUate  formation  of  water:  which,  owing  to 
this,  the  rapidity  of  its  formation,  is  generally  in  an 
imperfect  state,  or  that  of  hail. 

Nor  does  the  occurrence  of  thunder,  as  is  well 
known,  prevent  a  further  pijgression  of  the.  inverse 
electrical  action  from  taking  place;  but,  on  the  con- 
trary, by  the  increase  of  vacuum  in  the  atmosphere 
alluded  to,  appears  to  accelerate  it :  succeeding  ex- 
plosions, generally  following  in  succession,  the  first. 
Thus  indicating  the  position  of  the  new  foci  succes- 
sively formed  by  the  rapid  progression  of  the  inverse 
electrical  action  in  the  congregated  mass  of  clouds 
which  constitutes  its  theatre ;  till  the  force  of  the 
electrical  convergency  in  which  this  action  and  its 
accompanying  phenomena  had  their  source,  having 
expired;  with  that  of  the  previous  disposition  of  its 
opposite  poles,  restores  these  the  opposite  electrical 
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bases  of  the  atmosphere  to  dieir  opposite  regions  in 
the  scale  of  its  ascent.  As  by  this  the  renewed  ac- 
tion of  these  its  electrical  poles  on  the  cloudy  remains 
of  the  inverse  action,  the  region  which  constituted 
its  theatre  shortly  becomes  restored  to  its  previous 
state  of  transparency ;  leaving  ^*not  a  rack  behind," 
of  its  lately  dark  and  portentous  vortexes. 

A  circumstance  too  remarkable  to  be  passed  orei 
as  connected  with  the  phenomenon  of  thunder,  is, — 
that  the  ignited  focus  of  an  dectric  cloud,  instead 
of  expending  itself  in  the  ordinary  way  therein,  is 
isometimes  projected  by  the  direction,  as  assumed, 
of  the  electrical  convergency,  with  inconceivaMe 
velocity  and  force  from  its  body,  in  a  kind  of 
concentrated  vortex,  having  the  appearance  of  a 
globe  of  fire,  and  known  by  the  emphatic  name  of 
the  thunderbolt.  This  body  taking  its  direction,  as 
supposed,  from  the  inclination  of  the  stratum  <tf 
vapour  from  which  it  is  projected,  or  from  tiie 
attraction  of  some  metallic  or  other  conductor,  hokb 
on  its  course  till  the  intensity  of  its  concentric  aotu>il 
having  expired;  or  by  its  coming  into  contact  wkli 
the  earth,  &c.  it  vanishes  in  sudden,  and  not  uiKfre* 
quently,  destructive,  explosion;  withering  in  uk 
instant  the  most  ponderous  and  solid  substaacM^ 
and  scattering  their  shivered  fragments  on  Ab 
winds«  Or  if  concentrated  in  the  soil,  dissolviBg  by 
its  touch  substances  the  most  insoluUe;  efieotb^ 
with  the  rapidity  of  thought,  what  would 
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action  of  the  most  intense  furnace  to  accomjJish. 
In  proof  of  this,  the  following  facts  will  suffice. 
They  are  taken  from  the  London  Literary  GtMzette, 
of  the  29th  March,  1828^  under  the  head  Natural 
Vitrifieatums.  '^  1 1  is  wdl  known  that,  on  the  highest 
mountains,  tubes  of  vitrified  matter  have  been  found, 
the  exact  mode  of  the  producti(m  of  which  has 
hitherto  been  undiscovered ;  but  which  natural  phi* 
tosoj^ers  have  in  general  ascribed  to  the  effiscts  of 
Bghtnmg  faUing  on  a  sandy  soil,  and  melting  and 
vitrifying  the  sand  to  a  greater  or  less  depth.  All 
doubt  oa  ihfi  subject  is  now  removed,  by  similar 
tubes  having  been  seen  instantly  formed  in  places 
where  lightning  has  fallen.  M  •  Fiedler,  a  young 
Oerman  philosopher,  has  collected  several  in  Ger^ 
many,  which  he  has  presented  through  M.  Arago,  to 
tile  French  Academy.  Tliey  are  remarkably  large : 
ime  is  atove  nineteen  feet  long.  It  is  difficult  to 
Mnceive  how  the  discharge  of  an  electrical  cloud 
can  melt  and  vitrify  a  mass  of  sand  so  dense.  A 
flintilar  effect  could  scarely  be  produced  by  the  most 
intense  furnaces.'' 

Now,  the  circumstance  of  particular  phenomena 
teing  peculiar  to  di&rent  regions  of  the  atmosphere, 
ftoves  tibat  a  variety,  as  regards  dieir  electrical 
yfc'opegties,  exists  between  the  air  of  tiiese  regions ; 
0^  tibat  the  body  of  the  atmosphere,  in  its  ascent, 
j^mnetbing  like  the  confirmation  of  the  erBth  be- 
bkA)  eomisti   of  strata  horixantaUff  dispoted; 

Z  2 
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varying,  more  or  less,  in  their  nature,  one  from  the 
other.  And  as  the  base  of  these  atmospheric  strata  is 
the  earth ;  where,  as  in  mountainous  regions,  the  sur- 
face of  the  latter,  instead  of  being  horizontal,  is  broken 
into  abruptly  rising  ridges  and  peaks,  intersected  by 
deep  ravines  and  valleys :  it  is  but  natural  to  sup- 
pose that  the  effect  of  the  latter  on  the  strata  of  the 
atmosphere  by  which  they  are  surmounted,  should  be 
very  different  from  that  of  plains ;  the  latter  having 
the  effect  of  imparting  to  these  atmospheric  strata 
their  own  horizontal  regularity  of  extension ;  whereas 
the  opposite  class,  or  mountains,  must  necessarily 
have  the  effect  of  deranging  such  a  disposition  of 
them ;  or  of  imparting  to  these  strata,  more  or  less, 
a  portion  of  their  own  inequalities  :  which  circum- 
stance cannot  fail  to  exercise  a  marked  influence 
on  certain  of  the  phenomena  of  the  atmosphere,  in 
these  opposite  classes  of  localities ;  but  more  parti- 
cularly those  connected  with  the  aqueous  condensa- 
tion.  Thus,  as  the  inverse  electrical  action  in  the 
atmosphere,  has  for  hose  the  superficies  of  the  calo- 
rific condensation,  which  constitutes  its  inferior  re- 
gion ;  when  this  superficies  is  uneven,  it  must  have 
the  effect  of  imparting,  to  a  certain  extent,  its  in- 
equalities to  the  base  of  the  clouds  forming  in  such 
regions.  And  hence,  when  thunder-clouds  form  in 
mountains,  the  inclinations  of  their  bases,  similar  to 
the  pointing  of  guns,  must  have  the  effect  of  giving 
a  more  dotonward  direction  to  their  electrical  dis» 
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charges^  than  what  occurs  over  plains ;  where,  with 
the  atmospheric  strata,  the  bases  of  such  clouds  must 
partake  of  a  more  horizontal  direction  in  their  for-- 
matian ;  in  the  progression  of  which  only,  the  phe- 
nomenon of  thunder  occurs.  And  hence  we  perceive 
a  sufficient  cause  why  thunder  should  (as  is  the 
case)  occasion  more  accidents  in  mountainous  re- 
gions, than  in  plains  which  extend  beyond  the  influ- 
ence of  the  latter ;  where,  besides  the  circumstance 
of  the  discharges  of  electric  clouds  taking  a  more 
horizontal  direction,  those  discharges,  in  general, 
take  place  at  greater  elevations  from  the  earth. 

From  this  conformation  of  the  atmosphere,  in 
being  disposed  into  horizontal  strata,  as  well  as  from 
certain  of  its  phenomena,  such  as  the  formation  of 
the  cirrus  clouds  which  precede  storms,  the  aurora 
barealis,  &c. ,  it  appears  certain  that  the  electrical 
convergencies  which  originate  the  aqiieous  conden- 
sation, though  they  tend  to  particular  foci,  take  a 
horizontal  direction  in  their  commencement ;  spread- 
ing, to  a  certain  extension,  proportioned  to  their 
forces,  over  the  stratum  of  air  in  which  they  ori- 
ginate. 

It  would  likewise  seem,  as  if  in  this  class  of 
aqueous  condensations,  t .  e.  those  originated  by  a 
preponderance  of  the  principle  of  electrical  collision, 
and  which,  consequently,  have  their  source  in  the 
electrical  convergencies  of  the  superior  region  of 
the   atmosphere,   that,    in    order  to   their   occur* 
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fence,  the  force  of  these  eonvergencies  in  the  supe-^ 
rior  region  must  bear  a  relative  proportiom,  to  what 
has  been  denominated,  the  force  of  cohesion,  or 
tenacity,  in  the  calorific  condensation  in  the  region 
beneath.  It  being  only  when  the  force  of  the  elec- 
trical convergency  in  the  superior  region  is  such,  a^ 
by  destroying  the  equilibrium  of  the  calorific  conden- 
sation, and  transferring  its  focus,  or  pole,  to  that  of 
the  inverse  electrical  action  in  the  middle  region  of 
the  air,  that  the  aqueous  condensation  induced  by 
the  latter  assumes  a  palpable  appearance.  These 
eonvergencies  in  the  superior  region  frequently  de- 
scending to  a  certain  point  in  the  stratum  beneath, 
where  they  originate  clouds,  and,as  is  found  to  be  the 
case  by  aeronauts,  sometimes  S7iow ;  but  which, 
owing  to  the  forces  of  such  eonvergencies  being  k^ 

• 

ferior  to  that  of  the  force  of  cohesion  in  the  calorific 
condensation,  dissolve  into  air,  without  descending 
to  the  earth  in  rain,  &c.,  or  disturbing  the  balance 
established  by  the  force  of  cohesion  in  the  calorific 
condensation  beneath  *.  And  on  this  principle  only, 
do  the  variations,  as  to  the  periods  of  the  occurrence 

*  To  the  difference  of  electrical  tenacity  subsisting  between  the 
base  of  the  dominant  electrical  force,  and  that  of  its  opposite, 
during  the  periods  of  the  extreme  annual  action  of  the  former^ 
may  probably  be  owing  the  circumstance,  that  the  electrical  col- 
lisions induced  by  the  changes  in  the  lunar  action  which  corres- 
ponds with  the  latter y  are  those  which  at  these  periods  originate 
the  aqueous  condensation. 
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of  the  aqueous  condensation  in  reference  to  the  lunar 
action,  appear  susceptible  of  explanation.  The  pe^ 
rwd  (tf  the  occurrence  qf  the  aqueous  condensation 
being  more  proximate  to  that  qf  the  change  in  the 
kmar  action  hy  which  it  is  induced,  in  proportion  to 
tie  weakness  qf  the  force  qf  cohesion  in  the  calorific 
condensation  in  such  region  if  the  atmosphere :  and 
more  distant  from  such  period  qf  the  lunar  change, 
in  proportion  to  the  greater  amount  qf  this  force  in 
suck  region.  The  extraordinary  increase  of  heat, 
which,  when  the  force  of  cohesion  in  the  calorific 
condensation  is  considerable,  usually  precedes,  for 
some  days,  the  occurrence  of  the  more  violent  class 
of  tempests  ;  being  an  effect  of  the  concentration  of 
the  calorific  condensation  in  such  region,  induced 
by  the  gradual  descent  firom  the  superior  strata,  and 
omsequent  pressure  of  the  electrical  convergencies 
which  originate  such  tempests  on  those  beneath, 
ere  this  the  equipoise  of  the  force  of  its  cohesion  in 
the  calorific  condensation,  is  thereby  destroyed. 
And  hence,  when  (however  rarely)  this  class  of 
tempests  occurs  without  the  limits  of  the  lunar  ac- 
tion prescribed  to  them,  we  are  able  to  perceive  the 
cause  in  which  such  deviations  have  their  source. 

Again,  these  electrical  convergencies  which  origi- 
nate in  the  superior  re^on  of  the  atmosphere,  ap- 
pear to  concentrate  their  forces  within  narrower  /t- 
mits  as  they  descend ;  and  in  such  way  as  if  the 
final  amount   of  this  concentration  depended  oii 
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that  of  the  amount  of  resistance  opposed  to  them  hf 
the   calorific   condensation  in  the  inferior  region* 
For  where,  as  in  the  tropical  skies,  the  force  of  co- 
hesion in  the  calorific  condensation  is  such  as  to 
oppose  the  maximum  degree  of  resistante  of  which 
this  force  in  the  calorific  condensation  is  susceptible, 
to  these  electrical  convergencies  in  their  descent ; 
and  when  the  latter,  under  such  circumstances,  come 
to  act  on  the  superficies  of  the  calorific  condensa- 
tion, in  such  way  as  totally  to  destroy  the  equipoise 
of  its  force  of  cohesion,  by  transferring  the  action  of 
its  electrical  pqle  in  the  inferior  region  of  the  at- 
mosphere, to  that  of  the  inverse  action  commencing 
above  it ;   this  concentration  of  the  electrical  con- 
vergency  in  its  descent  from   the  superior  region, 
sometimes  contracts  to  a  point.     Insomuch,   that 
its  first  effect  on  the  superficies  of  the  calorific  con- 
densation is  only  perceptible  in  the  shape  of  a  di- 
minutive  speck  or  cloud  in  the  blue   expanse  of 
ether  by  which  it  is  surrounded  :    which  ominous 
appearance  sailors  have  denominated  tJie  bulVs  eye ; 
aware  of  its  being,  in  those  latitudes,  the  certain 
prognostic    of    approaching    storm.      From   these 
diminutive  foci  of  their   concentration,  and  great 
elevation,    however,    these    convergencies    rapidly 
enlarge  the  sphere  of  their  action,  and  develope 
their  forces  as  they  descend ;  till  the  entire  horizon 
becomes  involved  in  their  impetuous  eddies.      In- 
deed, it  would  seem  as  if  the  violence  of  the  tempests 
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caused  by  this  class  of  electrical  convergencies  de- 
pended equally  on  the  amount  of  this  concentration  of 
their  foci  at  the  moment  of  their  development,  and 
on  the  length  of  time  which  elapses  between  the  pe- 
riod of  the  lunar  changes  which  originate,  and  those 
when  they  induce  these  their  ultimate  effects.  The 
most  violent  tempests  being  those  which  occur  either 
om  the  intercalary  days,  at  the  termination  of  the 
lunar  action,  in  the  changes  of  which  the  electrical 
convergencies  that  induced  them,  had  their  source ; 
or  on  the  days  immediately  succeeding  the  latter, 
j.  e.  those  which  intervene  between  the  intercalary 
period,  and  the  commencement  of  the  ensuing  lunar 
quarter.  Of  this  the  following  remarkable  instances 
which  occurred,  during  the  summer  of  1828,  will 
serve  as  proofs,  viz.  the  destructive  storm  at  Bu- 
charest, on  the  evening  of  the  25th  June,  1828, 
being  the  day  after  the  intercalary  in  the  second 
quarter : — the  storm  which  occurred  at  Bath  on  the 
afternoon  of  the  9th  July,  being  the  day  after  the 
intercalary  period  of  the  last  quarter :  and  two 
violent  storms,  one  at  Mells  on  the  25th,  the  other  at 
Malmsbury  on  the  26th  July ;  the  first  being  the 
day  after  the  intercalary ;  the  second  that  on  the 
afternoon  of  which  occurred  the  period  oi  fuU 
moon. 

.  The  storms  here  alluded  to  being  the  entire  of  the 
exceptions  furnished  during  the  summer  of  1828 
(as  far  as  I  have  been  able  to  ascertain)  to  the  ge- 
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neral  rule^  I  assume,  as  to  the  jperiods  of  the  oe* 
eurrence  of  this  class  of  phenomena^  in  reference  to 
the  lunar  agency  in   originating   them.      And,  in 
order  to  give  an  idea  of  the  smaU  proportion  these 
exceptions  bear  to  the  same  class  of  storn^  tvhich 
during  the  same  period  occurred  within  the  UmitB 
thus  assigned  to  their  occurrence,  a  portion  xmfy 
of  those  I  found  noticed  in  the  newspapers  wiU  jb^ 
sufficient  to  show,  vin.  a  thunder-storm  at  Broads 
stairs,  during  which  the  cottage  ai  Braesidej  in  the 
vicinity,  was  struck  with  lightning,  on  Friday^  .the 
6th  of  June,  being  the  second  day  after  the  period 
of  the  second  quadrature  of  the  moon.     (See  The 
London  and  Paris  Observer,  of  29th  June,  1828.) 
Thunder-storm  near  Bolton  Abbey,  succeeded  by  a 
remarkable   whirlwind;    between  three    and  fouf 
o'clock  in  the  afternoon   of  Saturday  the  7tb  of 
June,  being  the  third  day  of  the  last  quarter.  (JUeeds 
Intelligencer.)      Same  day,  7th   June,   an  awfid 
thunder-storm  occurred  ^t  Aberdeen :   and  on  the 
preceding  day,   Friday  6th,  a  thunder-storm  oc* 
curred  in  Hants,   by  which  several  horses    were 
killed,  &c.     {GaUgnmts  Messenger,  oi  19th  June.) 
Thunder-storm  in  the  neighbourhood  of  Dijon,  ao- 
companied  with  hail  of  a  prodigious  size,  whieh,  in 
less  than  ten  minutes,  destroyed  the  crops  of  all 
kinds  over  an  extension  of  twenty-rfive  leagues  in 
length,  and  four  in  breadth,  17th  June.     {Consti- 
tutionnel,  Paris  paper,  July  6.)      Thimder-storm, 
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accompanied  by  hail  of  an  extraordinary  size,  which 
grievously  wounded  many  individuals^  &c.^  occurred 
at  Hanover,  on  the  21st  of  June*  {Constitutum* 
ml  of  same  date.)  The  first  of  these  storms  having 
docurred  on  the  day  after  the  intercalary  period  in 
tiie  first  quarter  of  the  moon^  and  consequently  at 
Ae  commencement  of  its  negative  action  in  this 
quarter ;  the  second  on  the  day  after  the  period 
olT  the  first  quadrature.  Thunder-storm  at  Lon- 
dim,  22d  of  Jxme,  which  was  productive  of  more 
mischief  in  the  metropolis  than  any  that  had  oc- 
Ciinred  for  many  years ;  there  being  no  less  than 
three  houses  struck  by  lightning  in  the  neighbour- 
hood of  Hoxton,  &c. — {Atlas) — ^being  the  second 
day  of  the  second  quarter.  Thunder-storm  at  Paris, 
during  which  several  houses  were  struck  with  light- 
Bmg,  6th  July — {Galignani^s  paper^  July  7) — ^being 
llie  third  day  of  the  last  quarter.  Tremendous 
thunder-storm  in  the  neighbourhood  of  Tarare, 
near  Lyons^  6th  July.  (Gaxette  de  Prance,  July 
18.)  On  the  same  and  two  succeeding  days  most 
destructive  hail  and  thunder-storms  occurred  in  the 
department  of  the  Pie  du  Ddme.  It  will  be  ob- 
served that  all  these  occurred  on  the  second^  third, 
and  fourth  days  of  the  last  quarter,  the  last  being 
the  intercalary  period.  Destructive  thunder-storm, 
accompanied  with  hail-stones  of  an  enormous  size, 
at  Castlebar  (Ireland,)  July  7.  {Gtdignani^s  paper 
of  July  17.)     Thunder-storm  at  Mayo  (Ireland,) 
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during  which  a  boy  was  struck  dead  by  lightning, 
July  6*  {Galignanfs  paper,  July  19,)  Hail  and 
thunder-storm  on  the  night  of  the  18th  July,  in  the 
department  of  the  Lot  and  Garonne,  which,  in  the 
district  between  Aequillion  and  Canderot,  almost 
totally  destroyed  the  vines,  maize,  &c.  {Gazette  de 
France,  July  14.)  Tremendous  tempest  at  Moscow 
on  the  afternoon  of  the  8th  July,  which  occasioned 
damage  estimated  at  200,000  rubles.  {GaUgnanfs 
paper  of  August  12.)  Tremendous  hail  and  thun- 
der-storm at  Bampton  (Oxfordshire,)  on  the  evening 
of  the  8th  July.  {GalignanSs  paper  of  July  23.) 
It  will  be  observed  that  these  three  destructive 
storms  occurred  on  the  evening  of  the  intercalanf 
period  in  the  last  quarter.  Hurricane  at  Havre  on 
the  20th  July,  by  which  four  vessels  were  driven 
on  shore,  and  five  men  drowned.  {GaUgnani^s 
paper  of  July  24.)  This  occurred  at  the  period 
of  the  first  quadrature.  Hurricane  at  Lyons  on 
the  21st  July.  {GalignanXs  paper  of  July  25.) 
Tremendous  hurricane  at  Vienna  on  the  night  of 
the  21st  of  July.  {Galignanis  paper  of  August  1.) 
These,  it  will  be  observed,  occurred  on  the  first 
^y  9f  ^ke  second  quarter.  Hurricane  at  Nantes 
on  the  20th  July.  {Galignan^s  paper  of  July  26.) 
Period  of  the  first  quadrature.  Thunder-storm  at 
Paris  on  the  3d  August.  {Gcdignani^s  paper  of 
August  4.)  The  first  day  of  the  last  quarter. 
And  the  hurricane  which  occurred  at  Port  Louis, 
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Mauritius,  on  the  6th  March,  1828,  which  occa- 
sioned the  loss  of  the  George  Canning,  East  India- 
man.  {Gcdignani^s  paper  of  July  10,  1828.)  Being 
the  day  after  the  intercalary  period  in  the  tHird 
quarter  of  the  moon,  and  consequently  the  com- 
mencement of  the  period  of  its  negative  action  in 
this  quarter. 

Thus,  from  the  month  of  March  to  the  middle  of 
August,  of  the  year  1828,  according  to  a  rough 
calculation,  it  will  appear,  that  of  the  remarkable 
tempests  which  occurred  during  this  period,  ttoenty- 
three  were  within  the  limits  I  assume,  as  refers  to 
the  lunar  agency  in  originating  them ;  and  four 
only  without  these  limits,  being  in  the  ratio  of 
nearly  six  to  one.  And  which,  if  a  more  particular 
account  of  these  phenomena  were  kept,  would,  I 
have  no  doubt,  be  at  least  in  the  ratio  of  ten  to  one  ; 
being  tolerable  odds  in  proof  of  the  accuracy  of  this 
theory  of  the  lunar  agency  on  the  atmosphere.  Of 
tiiis  the  following  remarkable  fact  (amongst,  it  may 
be  assumed,  a  number  of  others  equally  unnoticed 
in  the  public  journals,)  may  serve  as  a  proof.  At 
the  meeting  of  the  Institute  of  the  6th  October, 
1828,  a  paper  was  read  by  the  secretory,  addressed 
by  M.  D'Hombre  Fermas,  giving  an  account  of  a 
jremarkable  hailstorm  which  occurred  in  the  de- 
partment of  the  Gard,  on  the  21st  of  May,  1828, 
the  hailstones  of  which  were  of  so  enormous  a  size, 
that  one   of  two  picked    up    indiscriminately .  by 
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M.  D'H.  F.  weighed  five  ounces.  (See  Globe, 
Paris  journal,  of  15th  October,  1828.) 

It  will  be  observed  that  this  storm  occurred  pre- 
cisely at  the  period  of  the  Jirst  lunar  qwdratwre, 
there  not  having  been  published,  as  far  as  I  am 
aware,  any  account  of  the  remarkable  tempest  be^ 
fore  the  one  here  cited. 

From  the  context  of  the  preceding  facts  it  will 
appear,  that  the  order  qf  occmyrence  of  the  aqueom 
condensation,  and  of  fcwr  weather,  in  refer^ice  to 
the  lunar  action,  owing  to  the  opposite  effects  on  the 
weather  in  reference  to  this  action,  induced  by  the 
opposite  classes  of  localities  (as  noticed,)  thrmighoot 
the  year,  can  never  be  more  than  rekUif^  in  its 
application.  The  lunar  convergencies  which  induce 
drought  in  locations  lying  in  the  interior  of  conti^ 
nents,  bringing  humidity  to  those  in  the  vicinity  ^ 
the  sea  and  of  mountains,  and  piee  versd.  > 

I  find  it  necessary  farther  to  observe,  that  as  in  s 
preceding  part  of  the  present  article  it  is  tnenticNie^ 
that  it  is  only  in  the  early  part  of  summer,  wheil  4Ji6 
electrical  convergencies  incident  to  the  lunanr  changiss 
at  the  9ynygies,eccB,AGti  the  phenomena  of  thmnder^ 
storms  in  mountainous  regions;  owing  to  die  amount 
of  contrast  then  subsisting  between  the  tempecaitui^e 
of  the  atmosphere  in  the  latter,  and  in  the  plains  ii 
their  vidnity.  Further  observation,  I  say,  induce^ 
me  to  be  of  opinion,  that  towards  the  conclusion  tf 
nmmer,  when  this  class  of  coavergenctes  oease04^ 
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be  productive  of  tempests  in  mountainous  regions, 
their  action  becomes  more  powerful  in  the  direction 
of  the  sea;  where,  as  it  will  appear,  they  occasionally 
originate,  at  tliis  latter  season,  thunder-storms. 

In  proof  of  these  assumptions,  may  be  cited  the 
following  facts.  On  the  28th  of  June,  1828,  being 
the  day  c^ter  the  period  oifvU  moon,  the  first  thun- 
der-storm of  the  season  occurred  at  BarSges,  as 
noticed.  At  the  period  of  the  lunar  change,  which 
followed,  on  the  12th  July,  there  was  a  fall  of  rain  at 
Bareges,  but  unaccompanied  by  thunder;  while  on 
the  morning  of  this  day,  there  fell  a  shower  of  snow 
ut  Havre,  as  noticed ;  but  necessarily  unaccompanied 
by  thunder  or  storm.  On  the  10th  of  August,  the 
succeeding  period  of  New-moon  occurred ;  and  the 
following  paragraph,  copied  from  a  Paris  paper  of 
the  16th  of  August,  will  serve  to  show  the  increasing 
force  of  the  electrical  convergencies  induced  by  the 
lunar  changes  at  the  syzygies,  in  the  direction  qf  the 
ma,  with  the  advance  of  the  season,  as  assumed ;  the 
weather  in  the  Pyrenees  on  this  and  the  preceding 
day,  tliough  slightly  humid,  being  free  from  storm 
of  any  kind.  '^On  the  11th  instant,  a  Norwegian 
brigi  the  Ingebord  Morgaretha,  in  the  Commercial*- 
dodk,  at  Havre,  was  struck  by  lightning.  The 
electric  fluid  entered  by  one  of  the  hatchways,  and 
passed  through  an  opening  near  the  bowsprit. 
Several  men  w1k>  were  trenching  the  ballast  in  the 
kold.  were  knocked  down  by  the  violence  of  the 
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shock.  Happily  no  lives  were  lost,  and  no  damage 
was  done  to  the  vessel."  (GalignanVs  Messenger^ 
15th  August,  1828.; 

I  cannot  conclude  this  article  without  noticing  an 
ohservation  I  lately  saw  in  one  of  the  newspapers, 
viz.  that  a  number  of  spots  were  at  present  visible 
on  the  sun's  disk:  and  as  similar  appearances  were 
observed  during  the  wet  summer  of  1816,  that  the 
humidity  of  the  present  summer  (1828),  might, 
probably,  be  traced  to  this  source.  Every  one  ac- 
quainted with  Herschell's  ideas  on  those  solar  spots, 
must  be  aware  that  he  came  to  quite  an  opposite 
conclusion  in  regard  to  their  appearance :  assuming 
that  they  indicated  unusual  heat;  which  he  endea- 
voured to  prove  from  history. 

There  being  no  possibility  of  reconciling  theories 
so  totally  at  variance  as  the  preceding ;  which,  for 
aught  we  know  to  the  contrary,  may  be  set  down  as 
possessing  equal  claims  to  credit :  and  a  more  proxir 
mate  cause  having  interfered  with  the  phenomena  of 
the  weather  during  the  present  season,  which  seeBOS 
more  entitled  to  attention  than  these  conflicting 
theories,  I  think  it  right  to  notice  this  clrciinistance, 
in  order  to  its  being  submitted  to  the  test  of  future 
observation.  It  is  known  that  our  hemisphere  is 
divisible  into  different  zones  of  temperature,  which 
vary  sensibly  one  from  the  other.  It  is  likewise 
known  that  the  highest  amiml  degree  of  tempera* 
ture  does  not  occur  at  the  same  period  in  |hese 
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different  zones;  but  that  in  proportion  as  places 
approximate  to  the  Pole^  this  period  occurs  the 
sooner  after  the  summer  solstice:  and  in  proportion 
to  the  greater  distance  of  places  from  the  Pole^ 
or  to  their  approximation  to  the  tropic,  that 
this  period  of  the  highest  annual  degree  of  tern* 
perature,  occurs  at  intervals  more  distant  from  the 
solstice.  It  is  likewise  necessary  to  observe  that 
the  co-operative  positive  electrical  action  of  the 
moon  on  the  temperature  of  the  atmosphere,  is  so 
much  more  powerful  at  the  period  of  new^  than  at 
/uU-moon,  or  at  any  other  part  of  its  course ;  that  in 
each  revolution  of  the  moon  round  the  earth,  this 
the  period  of  the  change  may  be  regarded  as  the 
key  of  its  positive  action  on  the  temperature  of  the 
atmosphere;  to  which  the  remainder  of  its  positive 
action  throughout  its  course,  may*  be  considered  as 
subordinate. 

Now,  the  period  when  the  co-operative  action  of 
the  sun  and  earth  on  the  atmosphere  induces  the 
liighest  annual  degree  of  summer  heat  in  the  tem- 
perate tone  of  our  hemisphere,  appears  to  be  from 
about  the  middle  to  the  end  of  July;  so  that  when 
new  moon  occurs  within  this  period,  the  highest 
annual  degree  of  temperature,  and  the  other  phe- 
nomena of  the  atmosphere  dependent  thereon,  by 
occurring  in  their  natural  order,  pass  over  without 
any  thing  remarkable  happening  in  the  weather  of 

the  seamn. 
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But  so  considerable  is  the  influence  exercised  by 
the  lunar  action  on  the  temperature  of  the  atmos* 
phere,  that  when  new  moon  happens  to  arrive  (as 
was  the  case  in  the  seaison  of  1828,)  a  few  days 
previous  to  the  period  in  which,  in  their  natural 
order,  the  co-operative  action  of  the  sun  and  earth 
produce  this  their  maximum  effect  on  the  tempera^ 
ture;  and  that  thereby  the  occurrence  of  this  de- 
gree, in  the  regions  specified,  is  suspended  till  the 
ensuing  period  of  new-moon. — The  ebb  of  the  ealo- 
rffic  condensation  in  the  atmosphere  of  these  regions 
being  thereby  arrested  beyond  the  usual  time,  in 
the  course  of  its  annual  decline,  would  seem  to 
furnish  a  reason  why  the  electric  convergencies  in- 
duced by  the  lunar  changes  during  this  interval  of 
suspension,  by  taking  a  more  enlarged  and  effica- 
cious range  in  consequence  thereof,  should  occasion 
a  more  frequent  and  general  occurrence  of  the 
aqueous  condensation  in  these  regions,  under  such 
circumstances,  than  could  have  happened  if  the 
action  of  the  moon  at  the  change,  concurred  with 
those  of  the  sun  and  earth,  in  its  natural  order. 

It  will  be  observed,  that  the  countries  lying  south 
of  the  Alps,  and  Pyrenees,  did  not  experience  the 
same  vicissitudes  in  the  weather  of  the  season  in 
the  summer  of  1828,  as  those  to  the  north  of  these 
mountains;  but  on  the  contrary,  that  the  former 
are  reported  to  have  expjeiienced  a  continuance  of 
drought,  whUe  the  latter  were  suffering  from  con- 
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tinual  rains.  Which  circumstance  may  be  accounted 
for,  from  those  countries  being  in  latitudes  where 
the  highest  annual  degree  of  temperature,  in  its 
natural  order,  occurs  later  in  the  season  than  in 
France,  England,  and  other  countries  of  the  higher 
latitudes ; — insomuch,  that  the  lunar  action  that  was 
so  unfayoiu*able  to  the  weather  in  the  latter,  might 
have  corresponded  exactly  with  that  of  the  former 
countries,  thereby  causing  their  summer  to  be  more 
equable  in  its  action  this  season  than  in  those  of 
other  years. 

ftn  proof  of  the  highest  annual  degree  of  tem- 
peratiu'c  being  consequent  on  the  lunar  action  at 
the  period  of  the  change,  and  of  its  being  kept  back 
this  year,  (1828)  beyond  the  accustomed  period  of 
its  occurrence,  agreeably  to  the  opinion  here  as- 
sumed :  at  Bagneres  de  Bigorre,  on  the  13th  of 
August,  being  the  third  day  after  the  period  of 
new  moon,  at  five  in  the  afternoon,  Reaumufs  baro- 
meter marked  in  the  shade,  and  at  an  elevation  of 
about  seven  feet  from  the  ground,  25  J  deg.  which 
was  the  highest  temperature  experienced  there 
during  the  summer.  But  a  covered  sky  and  rain, 
both  on  this  and  the  following  day,  as  reported 
in  the  newspapers,  necessarily  prevented  the  lunar 
action  on  the  temperature  at  Paris,  during  this 
period,  from  producing  its  wonted  effect. 

Finally,  as   the   periods   of  the    lunar    changes 

throughout  the  year  are  pointed  out  in  advance  in 
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the  almanacsj,  should  fiirther  observation  show  that 
the  above  reasoning  is  well  founded^  a  clue  will 
thereby  be  afforded  to  an  explanation  of  the  cause 
of  the  variations  which  occur  in  the  climate  of 
particular  countries  during  the  summer,  and  to 
enable  persons  to  be  prepared  in  advance  against 
the  injurious  effects  occasioned  to  the  crops  by 
wet  seasons. 
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IMPERFECT   CONDENSATIONS    OF    THE 

ATMOSPHERE, 

With  same  Strictures  on  the  Doctrine  qf  le  Ray on- 
nement  Nocturne,  or  Nightly  Radiation  qf  Heat 
from  the  Earth. 

As  connected  with  the  present  department  of 
planetary  electricity,  I  find  it  necessary  to  offer 
some  observations  on  a  dissertation  which  appeared 
in  the  Annuare  (Almanac)  pour  Van,  1828,  par  le 
bureau  dee  Longitudes,  Paris  :  under  the  head  of 
Notices  $cientifiques,par  M.  Arago,  a  distinguished 
member  thereof. 

This  dissertation  is  diyided  into  different  heads, 
viz.  Sur  le  Rayonnement  Nocturne.  De  la  Rosee. 
Thearie  de  la  Rosee.  Comment  la  neige  empeche 
la  gelee  de  descendre  prqfondement  dans  la  terre 
qiCelle  recouvre.  De  la  congelation  des  rivieres. 
Sur  la  Lune  rousse.    Sur  la  grele,  &c. 

I  consider  these  notices  scientifiques  to  be  of  con- 
siderable importance,  not  only  for  the  information 
they  contain,  but  coming  forward,  as  they  do,  im- 
pressed with  the  seal  of  the  Institute,  as  being  a 
species  of  doctrinal  digest,  or  summary  of  faith  on 
the  greater  number  of  the  subjects  treated  of;  and 
as  giving  the  newest  theories  of  others,  &c. 

In  lookuig  over  these  notices  scientifiques,  the  first 
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thing  that  strikes  one  is,  that  not  a  word  is  offered 
explanatory  of  the  most  important  phenomena  of  the 
atmosphere^  viz.  solar  heaty  and  theformation  ofwaier 
in  its  body:  which  may  justly  be  considered  as  among 
the  fundamental  sources  of  its  other  phenomena.— 
The  sole  allusion  made  to  the  latter  phenomenon 
being  that  which,  in  treating  of  the  theory  of  haU 
on  the  principle  of  evaporation,  runs  thus  :  '*  L'eva- 
poration  d'un  nuage  forme  primitivement  par  wne 
cause  quelconquer  Thus  showing  that  no  principle 
is  attempted  to  be  put  forward  explanatory  of  tlus 
most  iriiportant  operation  of  nature. 

It  is  necessary  to  observe  that  the  Rayofmement 
nocturne,,  or  nightly  radiation  of  heat  from  the 
earth,  is,  similar  to  attraction  in  the  Newtonian 
theory  of  astronomy,  the  fundamental  principle  on 
which  these  notices  scientifiques  are  founded:  and 
if  Dr.  Wells  cannot  be  called  the  discoverer  of  this 
principle,  he  may,  at  least,  lay  claim  to  the  applica- 
tion of  it.  And  as  I  shall  have  to  offer  some  re- 
marks on  this  principle ;  before  entering  on  them,  it 
is  but  fair  to  hear  what  M.  Arago  says  respecting  it, 
viz.  "  Tout  le  monde  sait  que  si  Ton  place  deux  corps 
diversement  echauff6s  Tun  devant  Tautre,  k  une 
distance  quelconque,  meme  dans  le  vide,  celui  dont 
la  temperature  est  la  plus  elev6e  echauffera  graduel- 
lement  Je  plus  froid.  II  y  a  done  des  effluves,  des 
rayons  de  chaleur  qui  emanent  de  la  surface  des 
corps  k  toutes  les  temperatures  et  par  Tintermediaire 
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desquels  ils  peuvent  agir  a  distance :  ces  efflUves, 
ces  rayons,  constituent  ce  que  les  physiciens  nomment 
le  calorique  rayonnant. — Tous  les  corps  ne  jouissent 
pas  au  meme  degre  de  la  propri^e  d'emettre  le 
calorique  sous  forme  de  rayons ;  cette  faculte,  qu'on 
a  appel^e  le  pouvoir  rayonnant  ou  6missif,  depend 
de  la  nature  particuliere  du  corps  et  de  Tetat  de  sa 
surface. — Pour  chaque  nature  de  corps,  I'intensit^ 
du  rayonnement  augmente  avec  la  temperature. — 
A  temperature  egale,.  les  gaz  paraissent  Stre  au 
nombre  des  corps  qui  rayonnent  le  plus  faiblement. 
Les  substances  filamenteuses,  au  contraire,  telles 
que  la  laine,  le  coton,  le  duvet  de  cygne,  &c.  ont  un 
pouvoir  ^missiftr^s  considerable.  Les  mdtaux  polis 
rayonnent  peu  en  gfen'ral;  cette  propriete  toutefois, 
d'apres  les  experiences  de  M.  Leslie,  est  plus  mar- 
quee dans  le  platine,  le  fer,  Tacier  et  le  zinc,  que 
dans  Tor,  le  cuivre  et  Tetain. 

"  Puisque  tout  corps  perd  incessamment  du  calo- 
rique par  voie  de  rayonnement,  sa  temperature  ne 
pourra  demeurer  constante,'qu'  autant  qu'il  s'appro- 
priera,  h.  chaque  instant,  une  portion  de  la  chaleur 
totale  que  lui  lancent  les  corps  dont  il  est  entourfe, 
exactement  ^gale  k  celle  qui  dmane  de  sa  propre 
surface.  Le  corps  se  refroidira  ou  s'^chaufFera,  des 
que  ces  6chaViges  instantan^s  ne  se  compenseront 
pas  parfaitement. 

**  Cela  pose,  concevons  qu'un  petit  corps  dont  la 
surface  rayonne  librement  du  calorique  smt  plac6. 
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par  un  ciel  serein^  au  milieu  d'une  vaste  plaine 
decouverte  de  tons  cotes.  On  peut  prouver  que 
dans  cette  position  il  se  i efroidira  promptement.— 
A  chaque  instant  c6  petit  corps  lancera^  en  efifet,  des 
rayons  calorifiques  vers  tons  les  points  du  ciel  situ^ 
dans  rtiemisphdre  visible ;  nous  n'avons  done  qu'  k 
chercher  si  cet  hemisphere  peut  lui  rendre  tout  ce 
qu'  il  perd  ainsi.  Or^  d'une  part^  I'espace  vide  dam 
lequel  notre  globe  se  meut  n'enverra  rien  de  sensible; 
de  I'autre,  I'effet  total  provenant  du  rayonnement  de 
TatmosphSre  elle-meme  sera  peu  considerable,  1*. 
parce  que  tons  les  gaz  ont  un  faible  pouvoir  rayon* 
nant ;  2°.  k  cause  que  les  couches  atmospheriques 
sont  d^j^  tres  iroides  k  une  petite  hauteur,  comma 
le  prouvent  les  neiges  perpetuelles  dont  tant  de 
montagnes  sont  couvertes. 

"  II  demeure  ainsi  constats  que,  pendant  une  nuit 
sereine,  un  corps  place  dans  un  lieu  decouv€rt  emet 
plus  de  calorique  rayonnant  qu'il  n*en  re9oit ;  il  se 
refroidira  done  indubitablement,  et  Teffet  pourra 
etre  considerable  si  une  substance  peu  conductrice 
interpos^e  entre  le  sol  et  le  corps,  en  mettant  obsta- 
cle a  Tarrivfe  de  la  chaleur  terrestre,  I'empSche 
d'aller  combler  le  deficit. 

Les  substances  dont  Tenvelpppe  du  globe  est 
formee  etant  en  general  tr^s  peu  conductrices,  le 
refroidissement  qu'  eprouvera  la  couche  superficielle 
se  communiquera  lentement  aus  couches  qui  la  sup- 
portent  :  ceUes*ci  jouent  le  role  de  la  substance  peu 
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conductrice  qui,  dans  la  supposition  precMente, 
etait  interpos^  entre  le  p^tit  corps  et  le  sol. 

''  Les  couches  in&rieures  de  Tatmosph^re  semble^ 
raient  devoir  eprouver  lin  abaissement  de  temp^ 
rature  pareil ;  mais  leur  faculty  rayonnante  etant 
tres  faible,  comme  celle  de  tous  les  gaz,  le  refroidis- 
sement  s'y  manifestera  k  un  degr^  beaucoup  moindre, 
en  sorte  que,  par  un  ciel  pur,  un  thermom^re  plac6 
sur  le  sol  et  un  thermomdtre  suspendu  dans  Fair  ne 
Biarqueront  pas  la  mSme  temp^ature :  le  premier 
sera  le  plus  froid.  Cette  di£^rence  de  temperature 
d^  I'air  et  les  corps  solides  ou  fluides  places  a  la 
surface  du  sol,  etant  un  cffet  du  rayonnement  vers 
Tespace,  on  doit  s'attendre  a  la  trouver  d'autant  plus 
forte>  que  la  faculte  rayonnante  de  ces  corps  sera 
plus  marquee  et  qu'  une  plus  grande  6tendue  du 
del  se  montrera  a  decouvert« 

''  L'interposition  d'un  ecran  solide  entre  le  corps  en 
experience  et  le  ciel  previendra  son  refroidissement ; 
car  la  perte  de  calorique  que  le  corps  ebt  eprouvee 
en  rayonnant  vers  Tespace,  est  compensee  presque 
exactement  par  le  rayonnement  en  sens  contraire  de 
la  surface  inferieure  de  Tecran,  la  temperature  de 
cette  surface  etant  peu  different  de  celle  de  Fair  qui 
la  touches.  Les  nuages  tiendront  lieu  de  cet  ecran, 
et  empecheront  ou  aumoindriont  de  la  m^me  ma- 
mere  le  rayonnement  nocturne;  il  faut  seulement 
ajouter  que  les  nuages  devant  jouir  d'une  temp^ra^ 
ture  a  peu  pres  egale  a  celle  de  la  couche  d'air  qu'ils 
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occupent^  compenseront  d'autant  moins  complete- 
ment  par  leur  rayonnement  propre  la  perte  de 
chaleur  des  corps  terrestres,  qu'ils  seront  plus  Aleves. 

"  Pour  que  le  rayonnement  vers  Tespace  produise 
des  effets  sensibles  sur  la  temperature  de  certains 
corps^  il  ne  semble  point  indispensable  que  le  soleil 
soit  couch^.  Partout  oil  la  lumidre  de  cet  astre 
Tarrive  pas  directement,  il  sera  possible  qu'on  ob- 
serve^ mSme  dans  le  jour^  une  temp^ature  plus 
&byk  dans  Tatmosph^re  que  sur  Therbe  si  une  grande 
portion  du  ciel  s'y  montre  a  decouvert:  rien  ne 
prouve  en .  efFet  que  le  rayonnement  de  tons  les 
corps  terrestres  vers  I'espace,  ne  pent  jamais  sur- 
passer  le  rayonnement  en  sens  contraire  qui  s'opre 
de  I'atmosph^e  6clair6e  vers  ces  corps.** 

Such  are  the  elements  of  this  theory  of  the  rayoih- 
nement  nocturne,  or  nightly  radiation  of  heat  from 
the  earth ;  and  that  it  is  advanced  as  a  principle  by 
which  to  explain  some  most  important  phenomena 
connected  with  astronomy,  is  proved  by  the  circum- 
stance, that  with  the  exception  of  the  articles  on,  and 
connected  with  M.  Volta*s  theory  of  hail,  reference 
is  had  to  it  in  the  explanations  given  of  all  the 
other  subjects  treated  of  in  these  "  Notices  Set- 
entifiqvesJ* 

It  is,  then,  as  connected  with  astronomy,  that  we 
are  to  consider  this  doctrine  of  radiation ;  and  it  must 
be  admitted,  that,  similar  to  that  of  the  diurnal 
movement  of  the  sun  round  the  earth,  and  some 
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other  circumstances  connected  with  this  science, 
nothing  can  be  more  specious  ;  though,  at  the  same 
time  erroneous,  as  connected  with  astronomy. 

It  cannot  fail  to  strike  one  as  singular,  though  so 
intimately  connected  as  it  is  made  to  be  with  the 
principle  of  planetary  temperature,  that  in  treating 
of  this  doctrine  of  the  Rayonnement  Nocturne^  no 
reference  or  allusion  is  made  as  to  its  being  influenced 
by  astronomical  causes;  or  in  other  words,  to  its 
being  affected  by  the  mass,  and  rotary  motion  of  the 
earth ; — by  the  seasons,  the  position  qf  places  in 
reference  to  the  poles  qf  the  earth,  or  the  variations 
arising  from  the  localities  qf  land  and  water  which 
compose  its  surface.     This  doctrine  is  treated,  as 
if  at  given  times  the  same  degree  of  radiation  would 
take  place  in  the  moon,  or  rather  satellite,  in  the 
absence  of  the  sun,  as  in  the  planet  Jupiter,  or  other 
of  the  superior  class  of  these  bodies :  or  as  if  radi- 
ation from  a  sphere  artificially  heated,  of  a  Joot  in 
diameter,  if  suspended  in  the  regions  of  space,  would 
progress  in  the  same  ratio  as  from  the  earth,  in  the 
absence  of  the  solar  action;  which,  as  connected 
with  astronomy,  is  sufficient  to  show  its  shallowness. 
.    The  soiu'ce  of  error  in  this  theory  of  radiation, 
appears  to  originate  in  the  opinion  so  generally  enter- 
tained, that  heai,  or  as  it  is  denominated,  caloric,  is  a 
material  principle :  whereas,  in  reality,  this  principle 
may  be  considered  as  having  no  separate  existence 
in  nature ;  but  similar  to  Ught,  colours,  and  sound. 
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to  be  simply  an  adventitious  quality,  or  effect  ccA 
iiected  with  matter;  which,  as  already  stated,  simik 
to  the  latter,  may  have  its  source  in  a  variety  i 
causes.     For,  it  being  a  fact  admitted  by  every  c 
that  not  oxAy  fire,  but  bodies  heated  by  combustioi 
or  otherwise,  have  the  property  of  transmitting,  I 
radiation,  the  heat  thus  acquired.  It  is  thence,  I 
inferred  as  a  necessary  consequence,  that  planctai 
temperature,  or  the  atmospheric  sensations  of  i 
and  cold,  are  governed  by  similar  laws,  as  whd 
these  sensations  are  effects  consequent  on  the  pri 
sence  or  absence  of  the  action  of  combustion  ;  or,  iff 
other  words,  that  heat  is  material,  and  that  cold  is 
a  consequence  of  its  escape  from  the  earth  by  radi- 
ation, in  the  absence  of  the  action  by  night  of  the 
solar  furnace  from  which  it  is  derived.     But  though 
this  reasoning  holds  good,  as  refers  to  the  chera 
it  will  be  found  totally  inapplicable  in  explainiiq 
the  circumstances  connected  with  temperature  in  th#' ' 
grand  planetary  laboratories  of  nature.     For,  as  the 
sourceofplanetarytemperature.bothfew/andcoW.is 
assumed  to  be  electric,  thence,  according  to  the  pre 
sent  theory,  the  sensation  of  cold  in  the  atmosph« 
by  night,  is  assumed  to  have  its  source  in  the  nega- 
tive action  of  the  earth  ;  and  consequently  in  a  prin- 
ciple very  dissimilar  from  that  of  the  raijonnemefd 
nocturne,  here  put  forward. 

Were  it  not  for  this  difference  in  the  source  d 
planetary  temperature,    from  that  connected  wit! 
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combustion,  and  that  the  principle  of  temperature 
b  no  more  than  a  quality  of  bodies ;  both  its  annual 
and  diurnal  rise  and  Jail  would  be  uniform  in  its 
progression  in  the  circumstances  both  of  time  and 
place,  on  soils  and  in  the  atmosphere.  Whereas, 
not  only  is  the  £el11  of  temperature  which  nightly 
takes  place  in  the  atmosphere^  capricious  and  uncer- 
tain, from  being  dependant  on  the  actual  progres- 
sion or  not  of  certain  atmospheric  phenomena,  as 
shall  be  noticed  more  at  large  in  the  article  on  the 
phenomenon  of  dew,  but  even  at  the  same  period,  and 
m  the  same  district,  the  fall  of  atmospheric  tem- 
perature by  night  is  found  to  vary  with  the  variation 
of  soils,  &c.  And  as  regards  the  seasons,  though 
the  extreme  degree  of  annual  cold,  as  well  as  heat, 
always  occurs  about  the  same  period  of  the  year,  the 
manner  of  the  progression  of  the  annual  fall  of  tem- 
perature to  this  its  extreme  degree,  is  any  thing  but 
uniform; — the  most  intense  frosts,  as  is  well  known, 
(a  striking  instance  of  which  occurred  in  the  winter 
1828  and  9,)  being  not  unfirequently  preceded  by 
the  mildest  weather;  which  shows  that  planetary 
cold  has  its  source  in  an  agency,  and  is  controlled 
by  laws  very  dissimilar  from  those  of  the  refrigera- 
tion bf  bodies  heated  by  combustion.  For  it  is  to 
be  observed,  that  bodies  heated  by  ccmibustion  are 
always  the  last  in  falling  to  the  lowest  or  standard 
temperature  of  th^  medium  of  air  in  which  they  are 
placed ;  and  that  the  radiation  of  their  heat  within 
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the  sphere  of  its  action  in  such  medium,  while  tlms 
cooling,  is  found  to  vary  in  its  degree  with  the  vari- 
ation in  the  distance  of  places  from  the  heated 
body ; — such  medium  of  air  being  proportionably 
warmer  in  proportion  as  it  approaches  nearer,  and 
colder  as  it  is  removed  to  a  greater  distance  from 
such  body.  Thus,  on  these  principles,  the  earth 
being  the  heated  body,  should  be  slower  than  the 
stratum  of  air  in  contact  with  it  in  cooling,  after 
the  disappearance  of  the  sun  at  night ;  as  this  first 
stratum  should  be  slower  in  cooling  than  that  im- 
mediately above  it ;  and  so  of  the  others.  The  con- 
trary of  all  this,  however,  being,  by  numerous  expe- 
riments, found  to  be  the  case  in  the  nightly  progres- 
sion of  cold,  as  the  surface  crust  of  the  earth,  or 
substances  resting  on  or  near  it,  are  the  first  to  mark 
the  fall  of  temperature  which  at  this  period  takes 
place ;  the  couch  of  air  immediately  in  contact  with 
this  crust,  the  second,  succeeded  progressively  by 
those  above  it ; — ^the  couches  of  air,  at  the  elevation 
of  200  feet  from  the  earth,  being  found  to  prieserve 
a  higher  temperf^ture  during  a  summer's  night,  than 
those  nearer  to  its  surface.  Thence,  if  the  cold  of 
night  be  an  effect  of  the  rayonnement  nocturne  of 
caloric  from  the  earth,  instead  of  taking  the  ordi- 
nary direction  of  that  which  proceeds  from  a  body 
heated  by  combustion,  it  takes  the  contrary;  as, 
from  the  facts  cited,  it  descends  to  the  earth,  instead 
if  ascending  from  it. 
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Thus  it  will  be  perceived^  that  it  would  be  about 
the  same  thing  to  reconcile  this  theory  of  the  ray- 
onnement  nocturne  with  facts,  as  to  account  for  the 
light  of  the  glow-worm  by  that  of  a  candle,  or  any 
other  circumstances  equally  dissimilar  in  their  na- 
ture. But  such  must  ever  be  the  contradictions, 
when  data  derived  from  a  particular  principle,  are 
called  in  to  explain  phenomena  which  have  their 
source  in  a  different  one  :  or  while  those  taken  from 
what  may  be  called  chemical,  are  applied  to  explain 
astronomical  phenomena.  For  the  principles  of 
these  sciences  being  radically  and  essentially  dif- 
ferent, amalgamations  from  them,  as  might  be  ex- 
pected, can  only  lead  to  incongruous  and  false  con- 
clusions. As  to  the  doctrine  of  screens,  and  its 
application  to  account  for  those  incongruities,  it  shall 
be  examined  in  the  article  on  dew.  This  being  the 
case,  we  are  warranted  in  concluding,  that  instead 
of  the  cold  of  night  being  caused  by  radiation  of 
heat  from  the  earth, — whatever  of  the  latter  takes 
place,  together  with  this  fall  of  temperature,  are  no 
more  than  part  of  the  various  effects  which  result 
from  the  operation  of  a  different  cause,  vi%.  the  nega- 
tive electrical  action  of  the  earth ;  as  treated  of  in 
the  article  on  temperature. 
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of  the  experiments  of  Dr.  Wells,  taken  from  his 
Treatise  on  Dew,  as  corroborative  of  the  theory  of 
the  rayonnement  nocturne :  but  as  Dr.  Wells's  work 
must  be  familiar  to  the  scientific  reader,  I  deem  it 
unnecessary  in  this  place  to  enter  into  a  detail  of 
them.  One  of  the  chief  objects  contemplated  by 
these  experiments,  was  to  determine  the  question, 
whether  the  nightly  fall  of  temperature  preceded  or 
JbUowed  the  formation  of  dew  ;  the  result  of  which 
was,  that  the  fall  of  temperature  precedes  its  formar 
tion.  And  it  may  be  observed,  that  this  fact  is 
strictly  in  accordance  with  the  theory  of  planetary  cold 
here  substituted  for  that  of  the  rayowiement  nocturne. 
I  think  it  right,  however,  to  observe,  that  the  phe- 
nomena of  nightly  cold,  and  the  formation  of  dew, 
may  usually  be  set  down  as  simultaneous  in  tiieir 
movement, — the  formation  of  dew,  owing  to  the'quan- 
tity  of  the  cedorific  base  of  the  inferior  region  of  the 
atmosphere  it  neutralizes,  facilitating  the  fall  of 
temperature  which  takes  place  in  this  region,  though 
the  negative  action  of  the  earth  be  the  primary  cause 
of  its  first  decline. 
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Finding  it,  however,  impossible  adequately  to  no- 
tioe  scmie  important  drcumstances  connected  with 
the  theory  ff  dew,  and  that  of  the  raytmrnement  noc- 
\mmn,  without  a  reference  to  the  former,  which  ap- 
pears in  these  Notices  Scient^iques,  this  drcum- 
itance  has  induced  me  to  g^re  it  inserticm. 
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D^^  CiramstofiiQef^  qui  pnt  qvelqt^  t^ueuce^s^  If 

Production  du  Phenamene.    .    .     _ 

^'La  ros^e  n*est  ahondante  que  pehdaiit  leib  kuTCs 
calmes  et  seretnes.  On  en  aper^oit  quelqtie^  trti6€& 
dans  des  nuits  convertes,  s'il  ne  fait  pa$  de  vetitj'ttii 
tnalgr^  le  vent,  si  le  temps  est  clair,  maiis  il  He.if'eh 
forme  jamais  sous  les  influences  ^^uhiei^  duttiftt  tt 
d*un  ciel  couvert.  A  llnst&nt  oil  le  ciel  se  couYtt, 
la  ros&e  cesse  de  se  former.  On  observe  m^ih^ -^VM, 
fort  souvent,  que  celle  qui  dfejk  avait  inouiM  Ifes 
plantes  disparait  enti^rement;  ou  du  moinis  ditriiitiiis 
Beaucoup.  Un  leger  mouvement  de  Tair  frfvorise 
plutdt  qu'  il  ne  contrarie  la  formation  it  l^'rbsfei^J' ' 

''Dans  deux  nuits  egalement  calmes  et  serdhi^/il 
pent  se  pr^cipiter  des  quantit&s  de  ros^e  tr^  inigaliis. 
On  en  trofwoe  heaucoup  sHl  a plu  recemmeni,  tres'piu 
au  contraire  apris  un  certain  n6mbre  de  jotirs  de 
secheresse.  Les  vents  du  sud  et  de  Touest,  qtn,  cjfaez 
nous,  viennent  de  la  mer,  faixmseM  sa  forrntdiiik. 
En  Egypte,  au  contraire,  au  sud  de  la  Mi&diterrail£6, 
on  en  aper9oit  k  peine  quelques  traces  quand  Bis 
vents  du  nord  ne  somfflent  pds.  En  g6n6ra1,  conntie 
ii  etait  naturel  de  s*y  attendre,  tout  ce  qui  augm^e 
HiumSdit^  de  Fair,  tout  ce  qui  fait  marcher  rii^b- 
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mfttrc  vers  le  tcrmc  de  la  saturation,  contribue  a 
rendrc  la  ros&c  abondantc. 

*'  II  n'est  pas  exact,  quoique  plusieurs  ph ysiciens  le 
disent,  qu'il  ne  ae  forme  do  rosie  que  le  soir  et  Ic 
matin :  un  corps  se  couvre  d'humidite  k  toute  hcure 
de  la  nuit,  pourvu  que  le  cicl  soit  sereine. 

'*  Suivant  toute  probability,  la  rosea  commence  a 
Be  deposer  dans  les  lieux  a  Tabri  du  soleil^  aussitot 
que  la  temperature  de  I'air  diminue,  c'est-a-dire  a 
partir  de  trois  ou  quatre  heures  de  Tapres-midi.  U 
e^  du  moins  certain  qu'  a  Tombre,  I'herbe  est  deja 
i^uiblement  humide  long-temps  avant  le  coucher  du 
ipleil;  toutefois,  on  aper9oit  rarement  de  petites 
gguttelettes  tant  que  cet  astre  est  sur  Thorizon ;  le 
qiatint  apr^  son  lever,  les  gouttelettes  de  la  nuit 
^tinuent  h,  grossir  encore  quelque  temps. 
.  .''A  parite  de  circonstances,  U  se  foifne  moins  de 
Tosee  durant  la  premiere  moitie  de  la  nuit  que  pen- 
iant  la  secande,  quoiqii  dcette  derniere  epoque  Fair 
ut  dejd  perdu  une  certmne  portion  de  son  humi- 

ate, 

'^hes  phenom^nes  de  la  precipitation  de  la  rosee 

lur  un  corps  dense  et  poli,  sur  une  plaque  de  verre, 

^  exemple^  ressemblent  parfaitement  a  ceux  qu  on 

ibserve  lorsqu'  une  vitre  est  cxposee  a  un  courant 

)e  vapeur  d'eau  plus  chaude  qu'elle :   une  couche 

if^re  et  uniforme  d'hiunidite  ternit  d^abord  la  sur- 

kc^;  il  se  forme  ensuite  des  gouttelettes  irregulieres 

;^  ^aplaties  qui  se  reunisseut  apres  avoir  acquis  un 
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certain .  volume  ^et :  ruiss^Jlant  i  alors  *  4f(n$  f  t<H^t|^„  l^ 
directions..  '      ■.  J  .•.-.-  AWri^-^  ^\]^^ 

ceux  qui  attirent  le  mo9^  la^rQ«f&e.r<--C^tt^  |)^p^^ 
des  metanx  est  towz^ :  tjfai^he^  pppi:  :^y^^*^, .ppijli^ 
d'faabiles  phyaiciens  £^  Affir9ierr<que  la  fQ^^o^n^^jb^ 
mouille  jamnid.  Sous  des  eireoasUmces  ii^;.fi^Y)Q^^ 
aUes/  M.  Wella  a  >eepe»dant  apeii^u  ^e^rjijOg^i^ 
oottjclie  dlmmidit^ii  M  surface  da  quejques  ]pi^^ 
d'oi^'d'ai^eo.t;  de  cuiTfe,  ,d'«tamr4erpl$ktJt][av.dei%^ 
ifaci^rf  de  mnc^  eide  plomb;  ,mais  pn  n'y.f€nii^<|ni; 
presqiie  jamais  mdme  les  gouttQleitt^'fextr^ipfQpiit 
petttes;qui/8i»-  rherbeyisur  le.Tei!r|B»  etc.>  oar/iuz^^ipsent 
les  pvemieFS^iustans  |de^  laiprecipitotioa!diii)lii|iU4c|)[} 
I  '^  Les  mSiaux  he  resktent  pasr  toui  hgfAexfkfi^^i^]^ 
formaftioir  de  1^  rosea  .  Ainsi^  par  eK€mpl^j.r09iY][^ 
parfois  le  platihe>  le  fer>  Faciei^  et  le  zin^^  4i<tif|c^ 
Aent  cbuverts  dliuanditi^  pendaufi.que  To^iyrarg^f^ 
le  cuivre^  et  TStain^  quoique  seroblaU^meiij^iajljij^ 
se  conserrent  par£iitement  sees.  .  •;...;• 
-'■  ^Un  miroir  de  inetal,  mouille  a  desseitj  s^  9^<4)f 
4uelqubfois  la  oh  dkutres  substaneecf  devienneint,^^ 
humides;..-  -'    :-  -      .....-..:  ...f. 

^'  Cette  inaptitude  des  metaux  k  se  couvrir  As^fo^ 
se  coimnnnique  aur ^oips  qui  repoBeuti  iw^^levf  ^ur-* 
fkce :  ainsi  un  flacon  de  kine  expose-i^  uii  <N^l^|iejt9ia 
Ae  changera/ sur  un  miroir  de m6tal^  demQif^-^d^^* 
midite  que  s'il  etait  plac^imr  tine  lame  ^deveirt^o(li 
R^ciproquement^  les  corgs  sur  lesqueit^  la^t^ififaiur 
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fip6mtt'\ttthi^Vk  leur  tour  rar  la  quantity  de  rosee 
qui  mouille  ces  derniers.  Voici  Y  exp^enoe  qui  le 
|itiAtiy^r  kine  faiille  qo^ifangidBm  de  papier  dore 
i^iit^ttk  attdcfate  par  de  -la  itoUeA  imeicrt»x  iormke 
'^  deux  tiged  l%&res  de  bob  de  huit  c^dtimitres  de 
idtag^  *  d\in  centimetre  de  large  et  de  deux  oenti- 
IJttitres  dVpaisseur,  on  exposa  le  tout  k  Fair,  k  doune 
^sfedtftti^ii^s  du  sol^  le  c6te  du  papier  en  desras; 
H^^  quelques  heures^  la  partie  do  papier  qui  ddbor^ 
d^t  la  croilL  se  trouvait  couverte  d'  une  midtitude 
dAi'petites  gouttes  de  roete^  tandis  que  celle  qui 
^tldbfodt  au  bob  etait  restfe  purfiutemeab  seche. 
^  ^ '  ^  L^  ^t  mecanique  des  corps  influe  wax  la  quantity 
d^  Tdrte  quails  attirent.  Des  copeaux  tr^ssmenus^  par 
^enlple,  sliumectent  b^avooup  {dus^  dans  un  eer- 
Mn  espace  de  tems,  qii*un  morcean  de  bob  6pab  de 
ta^  tridmb  nature.  Le  coton  non  file  parak  ainai 
attirer  un  pen  plus  de  rosto  que  la  laiiie^  dont  les 
filaments  sont  gin^alement  moins  deli^s* 

''  La  quantity  de  roste  qui  se  prddpite  sur  les  corps 
tie  depend  pas  seulement  de  leur  constitution  et  de 
letir  nature/mais  encore  de  la  situation  dans  laquelle 
lis  se  trouvent  places  par  rapport  aux  objets^circon* 
tobins. 

'^  Toui  c€  qui  iendy  em  gets^ral^  d  amoindrkr  feiem- 

duede  la  p&rlian  dm  cul  qui  peui  Hre  aptirfms  de  la 

place  que  le  corps  eccupe^  diminne  la  quanMe  de 

rosSe  dbni  celui-^i  se  reamwre. 

••-•'Pour  jH'ouver  ce  principe:  *Je  pla^ai/  dit  M. 
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W,e%^  .f  4au^  Uiq^  n|i)t  cftlnae  et  seiieine^  |dk  ^^      de 

1«^.  si^j  Jipie  jplanche  peinte^  d'un  m^tre  et  deim  ae 

lonff»,4^  dmx  tiers  de  metre  de  Wge^  de  detix  cen- 
sor.--^^ -irr-:-:..,..        .   I    .•:../.!     J    .  i     ^^    •;•..     K-J.\-i«>'^  ifi) 

tiffi^iffV?,  ^  !?P^^^^^^  et  q^m  eta^t  sputenue  *  P^^^k 
d'nn,  flietr.e  jfui-dessus  do  rherbe,  J)Ar  qu^tre ,  wpi|i& 
de  bois  tr^  minces  et  d'^gale  Uauteur;  en  memei 
i^ffpRfs  j'attachais^.mais  $ans  trop  les  serrer/dix  ffrains 
da  Iftine  au  milieu  de  la  face  inferieure.  Les  deiu; 
tou0c;s  eta^ent  consequemment  a  deux  centimetres 
de  .distance,  et  se  trouvaient  egalement  exposees 
^4'^tiou  4^  raix.  .Copend^Je  lendemain  m^tm"^ 
j€(  trouvai  qiie  la  toufie  sup6rieure  s'^ait  chairg^d^ 
,«.t.r«  grains  dtaidi.*,  tandis  que  nnfiriki^ 
n't^n  aY^it  attire  que  qu^^tre.  Une  seconde^  puity  ce9 
qui^ntit6s  4'humidite  fiirent  respectiyement  dipor^ 
€|t  six  grains;  uue  troisieme  onze  et  deux;  une  qua- 
tjcieme^  vingt  et  quatre:  c'etait  toiyours  la  lame 
attaoKee Ala  face  superieure  de  la  planche  qui  acqui-* 
rait  le  plus  de  poids«  .    !, 

.  /' Oix  x)bserYait  de  plus  petites  differences  quand 
la  tauflfe  inferieure  n'occupait  pas,  comme  dan?  Tex- 
perience  que  je  viens  de  rapporter,  une  place  d'ou 
1!qu  ne  decpuvrait  presque  aueune  portion  du  cief. 

"  *       ''"ill 

Aussi  10  grains  de  laine  dipos6s  sur  Therbe.  veriicuy 
lement  au-dessous  de  la  planche,  acquirent  dans  una 
premiere  nuit  un  excedant  de  poids  de  7  grains ;  dans 
une  seconde,  de  9;  dans  une  troisieme,  de  12.  Par  . 
les  memes  circonstances,  une  quantity  %ale  de  laine 
plac6e  aussi  sur  Fherbe,  mais  tout-a-fait  a  decouvert. 
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.  se.  char^ea  de  10,  dc  16  et  de  20  grains  dliumidite. 

Lit  plaucfae,  dans  la  premiere  experience,  mas^uaAf 

la  j>resque  totalite  du  ciel»  parce  que  la  laine  etait 

en  contact  avec  sa  face  inferieure ;  dans  la  secoode. 

&  la  distance  dc  plus  d'un  m6tre/une  portiofi  con*- 

siderable  du  ciel  etait  visible  de  la  plad^  4^e  la 

laine  occupait 

''On  pourrait  peut-etre  imaginer  que  la  ftrtfie 

iombe  k  la  maniere  de  la  pluie,  et  que  la  planch^ 

n*en    garantissait    la    laine     que  mecaniquemeitt, 

quoique,  dans  cette   supposition,  il  serait  difficile 

^expliquer  comment  la  touff^  attadi6e  ail  milieu  At 
*  I, 
la  face  inferieure  de  la  planche  '6tait  devetiue  fautinde. 

Four  lever  au  surplus  toute  espSce  de  doute  i  cet 
.i^rd,  M.  Wells  pla^a  verticalement  sur  llierbe  nti 
cylindre  de  terre  cuite  ouvert  &  ces  deux  bduts, 
ayant  pr^s  d*un  m^tre  de  hauteur  et  im  tiers  de 
mkire  de  diam&tre.  Un  flocon  de  10  grains  de  laine 
qui  occupait  le  centre  de  la  base  inftrieure  du  cy- 
lindre, ne  se  chargea  dans  une  nuit  que  de  2  grains 
dliumidite,  tandis  que  pour  un  flocon  semblable, 
mais  tout-A-fait  k  decouvert,  Taugmentation  ftit  de  16 
jnrains :  cependant,  comme  il  ne  faisait  pas  le  moin* 
dre  vent  pendant  Texperience,  les  deux  flocons  de 
laine  auraient  certainement  re9u  la  mSme  quantite 
de  rosee  si  celle-ci  tombait  verticalement,  ainsi  que 
quelques  physiciens  Tout  suppose,* 

«;      i  . 

.,  ^  'Ml  serait  possible qu*  on  pretendit  qu*  une  parti  notable  de 
rhumidite  doot  une  touffe  de  laine  se  chaq|;e  pendant  la  nuit,  r^- 
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^*  Des  corps  tout  pareils  et  situ^s  de  mSme  rela- 
tiyement  au  ciel,  peiivent  n^anmoins  se  couvxir  de 
quantit6s  iii^gilAqr  ^ev  r«}i^^Tiljyt|iPtrpotir  cela 
quails  ne  soient  pas  semblablement  places  k  Tegard 
du  spjL    P^^ajii^  ^(^^J^Vf^  pl^iehe 

iuoem^^      de  t^rx^/ :iicquxrent  dai^.une\Pi^t.|$ 
eiifQedant  depoids  de  20  gms:^,  p€nda^t  qia^i^j%qg|| 
^areil  w^jpeni^  i  un  xn^e  et  demi:  id»  i^^jl;^ 
ValjscfiljjQC  qjae  II  grafc^  •  jd'hui^d^t^i^  awigp'iluPRir 

•.i61te:c|e'VlKstiqii  lijC^raB^i^  .quia:  ib^  fifaune&fl(  <nercenl  Varjr 

KeuaSrpriDk  da  VaspBistdn  M^]IQ  ffn^       tmn^i%*emgMtimi 
pas  de  poidf  4"^  numfifre^^fpfi^t^  |)m^^  ia,^l|i^4N^ 
niiiL    L'efibt  est  encore  momiire  si  U  iemp$  pi^eowHrff  >diioii|iie 
;aioTb^  oause^de  ntbdbda^A!^  ^  vapgan,  JfeffethygiOKWOMnK 
d€b.fa&kiedoitttrea80ii:fpaximti^'^.  .  .       1    - -, 
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6l .  ^   .,      TirtORIE  BE  LA  R08EE.  ^  ^  "' ".• 

hiit*;;'.' I  '•  '    •         ■''  •■  ■'  ■':".•'/■>■?  ''!.  s  ii' ».r.''  >,>  ■.'^.i^ 

tite  Ifh^H  i>f  thii^  isr  tlttt  "MloHi^  t64n'ft«  leatlm^ 
piMi^iil|)R,' '  lis  D<nn^  'tootc  pBitibulAriy  'a  rofiBiiilu- 
H«tolk^t#  Mr:'Wdb^  ekpmiWtoti  r* ^^^ 
waitoii"  assigned';  is  not  ^Wif ?  • "  bn  i*itt*njttyra 
combien  il  rfegii*  d'aiialiigie  eritte'W'fcftiTtfe'tjte 
ppfisMent  tou^  le9  corps  solides^  de  $e  cbuvrir  de 
ifp^^jet.  la  propri^t6  wn  moins  euriense  dont  Us 
^Mustani  de  m  refmidirj'tpentdaiitr  dctt'nmteeaimes 
^Mibrerafes,  ^beaiieoup  -jplos^^^  fatmospb^/  t 
'^^^^  «  te  r^fi^dkittnettt  'afek  teorps  pr&^deTkp^'a- 
^tf6%  I'ldiir  siirface  des  ffouttelettes  de  rosSe^  I'ex- 
plication  du  ph^nom^ne  n'offirira  aucune  difficulte : 
on  n'y  pourra  voir  qu*  une  precipitation  dliumidite, 
amClogue  &  celle  qui  s^op^re  sur  les  parois  d^un  vase 
renfermant  un  liquide  plus  froid  que  l^ir.* 

**  Un  corpt  de  une  temperature  quelcooque  plonge  dans  une  at- 
mosphere sensiblement  plus  chaude»  refroidit  promptement  la 
coucbe  qui  vient  le  toucher ;  si  cette  couche  etait  impregn^  de 
beaacoup  d*humidit^»  elle  en  depose  aussit6t  une  portion  A  la 
aurfiu^  du G6rpt»  puisque» cpmpie  tout  le  moodesai^t  )a  qua|»tite 
d*eau  hyg^rom^rique^n*  un  gaz  peiil  r^teniretl  d*au(aat  moindre 
que  aatempimtune  tel  plus  basse*  Un  pelitexces.  de  pesanteor, 
an  Jcgec  souf9je»  deplatent  bientAt  b  premiere  pooche ;  une 
couohe  BoMlielle  lui  succMe,  se  refroidit Mssi  parte contac|.du 
corps,  et  abandonne  a  son  tour  toute  I'eau  que  sa  nouvelie  i^u^ 
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'Ail  reste  donc.i^tta  que^taon  a  e^mui^r';,  ^^/^^\4i 
obicrv^  par  une^nuit  caime  ei.  pure,^  la  ^^acfr,^ 
presfue  iomil4$ii»rp$Mrrefire$fpr4cifi^ 
Paj^fantiou^  del  petip^  gtntt^llsttes?  ,  Dans  i,(^,ffi^^ 

rosee;  dans  la  supposidp^contriiir^  PA.,];)^^^)^ 
iiftagmer;qua  noufk  ikiijis  somme^  mi^pris  j^sq^'^ 
Torigine  du,refix)id^emaat  noctfur^^^.  qu!^.^^ 
aomequsnoe  de  Ja  pjri^cipitatiaQ  du  jSuid^  T^^g^^, 
enc^:  siuvante  du  di^cteux:  ^V^elUf  .^xfiicbQ  1^  4i%?jj||{j|fi^ 
',  '^Porittt/ltfi^  TKps  8BC,  6  graui3^  de.laiipi^  p^«|^ 
sw:  ime  ^anqhci  ^Vft^  etftient  d^^k  d^,  7\J  \q^ 
tigrades  plus  ficoids  que,l'aira  amni  d!ff$mr^ffc^^f^ 
nrnndreexoe^ant  cfe^^icb,  oe  qiujut.cox^st^ 
une.  balance  quTun  ^sQ^i^ma  de  gI;aiA,,fiE^si4i^i  j^ 
bucher;  taudis,  que  dans  d'autres,  cii;cra«f^iy^ 
atipospheriques,  i&tf .  d^ffihrence  de  temperatur^\b^gKf^ 

coup  plus  petite  amiena^  sur  le,  m^pcie  .^^^^^^  J^ 
bine^prea  de  20  grains  de  ,ros6e^  ep  ^ort^qi^q^n 
poids  ise  trouya  triple^  ,     .^i, 

^Des  qu'il  est  ainsi  bien  constate  que  le  |UQ^ 
pricede  TappantioA  de  la  rosee,  ce  meteore^^  sji^ 
kquel  oq.ayait  tant  dlsqouruj  se  ,tro;4y^  deyoi|:j 
assimU4  au  pbe^iom^ne  natural,  le  plu^.sinQpl&^i 

p4ratuf e  la  'rend  mhibiJd  i  coii8eryer«  Ce  mft^e  phf  iiom^  ^ 
renoujrelle  un  grand  nombre  de  fois  dans  uo  tems  tr^s  court  e^ 
bient6t  la  surface  du  corps,  quelle  qu'  ait  kik  la  cause  premiei;^ 
de  son  refroidissementy  est  couverte  de  goutteleties' bu'm^iw 
d^iine  lame'd'eau  continue  qtte  1^  couches  atmoiphMiq|«Ri^'jf'^ 
d^pbsfee."  ■  •■•..••■«■,.     U-. ^   i'         ,v\-   V.  .*;y\\>*v,»A> 


mieax  explique^  c'est-^-^re  k  la  precipitatioD  d^hu- 
iriidit^  qu'  on  observe  dans  rint^eiir  des  grands 
MifiCes,  lorsque  les  murs  graduellement  refroidU 
pendant  YVvrex,  viennent  enraite  k  ^tre  frappes 
^bttement^  au  moment  du  degel,  par  Tair  chamt 
dd  Tatitesphere  exterieure.*' 
' 'Before  we  enter  on  an  examination  of  the  ol^ 
ittbrraticms  introduced  into  the  preceding  theory 
of  dkw,  I  must  observe  that  the  phenomenon 
choien  for  its  illustration,  appears  to  be  most 
mdiappily  selected,  —  dew  being  ptononneed  an 
^ett  of  c(Adi  while  the  production  of  the  ba- 
riiidity  by  which  this  theory  of  it  is  ilkwtrated  is 
mdnritted  to  be  im  effect  rf  Aemt^  The  whole  of 
wlifch  reasoning  goes  no  further  than  to'  admit  a 
fiict  sufficiently  known,  viz.  that  the  production  of 
kHinidity,  always  follows  from  a  eoUieion  (^lOppo^ 
efte  temperatures  in  the  atmosphere. 
-^  But  to  proceed.  The  observations  contained  in 
the  preceding  extracts,  are  divisible  into  two  kinds, 
iiz.  those  which  relate  to  what  may  be  denominated 
1^^  relative  attractive  and  reptdwe  properties  di»* 
|jfayed  by  particular  bodies  in  responding  to  the 
idghtly  fell  of  temperature,  and  to  the  appearance 
of  the  humidity,  or  deposition  of  dew  on  their  sur* 
feces  incident  thereto: — and  those  which  refer  to 
the  influence  on  the  latter  phenomenon  exercised  by 
ffCculental  and  other  circumstances,  sudi  as  th^ 
direction  of  tlw  wind,  the  appearance  qf  eJouds^  tl» 
preceding  state  of  the  atmosphere,  as  to  drought 
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and  tarn;  «tid  the  cohj^r  atiM'hd0}[Mi<ii^6  of 'ptax^tu^^fal 
a  greater  or' t0SB:«stlbnirfQ«t  of'thi^lhei^ftsi'^  A^^ 
the^feoto  «dvati€6d  iHlffaftMi  obsienrdttohiar;  iiiWiUf)lM 
rw^oaiftedi^tlief  contain^  InM  ISttlcr  <d'W>^\i^,4m^^ 
titem-  being  Imown  as^'Sat^  baek  ^as  tlfe  i^tiin^^ttf 
Aristotle :  and  consequeiMly^  it  is'  not^  so^  nlmdh'^ll 
l^m>  ^  to  the  htferencM  deduoed  frotti  *thmi% 
gopport  of  th&  doctrine  ot  the  fadiatim^  kMt;^'^ 
\Ai<*»MjrobserVEti<mfrshdibediFeet0d*i  r-^  '>«" 
In  reference  to  the j^f^^rclas^dfthei^  oMc^'viEitikMfiii 
Tbdieve  ittidll  be  found  Oi^nfinrnnible  to  expertfeAlce, 
iliattii6sef'bodi6dT\4ii«h  dfe^hef;/2i'^f^  rei^^dfldctfejf 
tfadbr  rto?  of'  temperature,  when  expitti^  1^  tbtf ^^ 
8i1nrv#  mtioti  of  th«  teiki,  firo^Oie  bistwteiptfa^'hf 
their  MttdO^ii;;^  0f4eM|>eilBU;ttr6^tp'^eir«^ 
inflttferiee  of  the '  i^gative^  action  bf '  thk  ^^fiHrth;  (Wr 
nightly  f^H  of  ^tdntperal^ret  iiifl  rJe^^Mni&"33iMi 
mairkihg  a  diMinet  lino  o{  homogeneity  hi  i^ne^dili 
dPbodtel('t^«h^'^ftit^  aefiitfn  of  the'  Mn^^M  tk^tr 
lliitApbfMiim,  »'ai»d  Me  of  equally  ^rict  hbmbgeMity 
in -an.  e^{M>8itcf  ^ciaes;  -from'  UHe  dudden  mtHm^'-^k 
w)^eh< 'they'  respond  by  a  fall  of  te^pcM^ai^ 
w)Jeii^e3tpo«ed  taithe  negative  aictidtt'ofilii^^Atiil 
or  thif^By  mOid^,  particularly  if  th^  mthi^'^h^ 
poMshedy  uppear  to  constitute  tihe  extMnot^  -^  tk 
;filtHil^  tooof;  cotim,a,tkd  ot^er  such  subdtittie6^iiM 
extreme  of  the  opposite  class :  glass  ti^pttMr'  to^tii^ 
n!-hdiy  ifhich  occupies  the  middle  space  hitiimi 
bbtb,— ^reapdnding  alike  to  the  action  of  eifl^^ 
tiie  primary  forces,  positive  and  negative,  as  to  the 


f^nofmrm  th^  induce.  And  «8  the  Gapa0tty:<af 
bpdi#6  to^  f etain;  tha  oppoiite  tewperatures  a£  heat 
9ildiiDoldb  b  known  to  bear  Bone  jmipartion  to  thelf 
4fnmlf,  thifl  may  probaUy  expUin  why  the  tempot 
MtuffOtof  4he  cla3B  of  bodies  whieh  Me  the  firrt  to 
Mspmid  to  die  chilling  influence  of  the  negative 
At^ion  1^  the  earth,  fidb,  in  ao  abort  a  time,  §o  maoy 
dpgreea  lower;  as  well  aa  why  the  oppoaite  daaa^ 
when  exposed  to  the  solar  actiont  rUe  so  n;iany  4e<* 
groos  h^har  than  that  of  the  ambient  aar^  .r 
r  The  second  class  of  these  obaervationsj  bowover^ 
4m»^  a  more  particular  iaquiry  th«»  the  pre. 
o«^Ung#  involvings  a^  it  doefl^  circumalaihces  at  once 
^te  inq^cNrtant  in  their  relafcHmsw  <uid  mpre  reconr* 
^ilie  in  Uieir  causes.  In  poii^ :  of  .inipwtaiipe^  as 
«en|i0eted  with  scienceb  perhapa  the  first  of.  thepe 
sjM^tDnstanees  is  that  which  reHuis  to  the  <^p0BitQ 
IsflQ^ts  on  the  phenomenon  of  dew,  induced  by  lOp- 
fito  states  of  the.  weather,  at  or.  immediately,  gre^ 
^ediag  the  periods  of  its  depositioii,  ufi.  imm^flwt^y 
fiftar  rmni  and  during  the  ooptinuaMe  of  ,a  pwiod 
pfi^kviighi:  with  which  ckcumsfcanoo  if.c9mM$^ 
Hirn^i  o£.|the«  ^'ffc/Mw*  qfike  wimk  aS:  r^wda^.  thft 
fi^ition*  of  i^aces  with  the  sea»:and  withjthd  inteiiei 
(9f  cimtinen^ ;»-«4iB^ the  tame. sohttioniof .thcMt^iaiM? 
tlDiis  may  besaifl  to  'iavoho:  that  of.  fhe^  origin. flf 
the.  Mtmospheve  itself..^    *  .    >«.    h  *.  .    ,    •<  * 

M.>7hii^  as  its  origiBir  assuqang.tbe  aonme.  of  .th^. 
Kfnpne^  of  thp  atmosphexift  of  the  .^urt^.tajw  ,vi 


88S  J!k^K4fympf^^m 

the  deoompoaitiQn  >o£>4t$  iw^t^Vfh,  ^l^t^  t^>;(^ 
action  of  the  primary  etecti^iQaL  foroe^  ,pv^,  thfffi:^  ,f§ 
ih6t  l^is  decorapMitkni  of  water  MdtQ.,iurjjf<r^2^ 

imd^4iiat  it  iiac  in  pro|feof ittoa  Xo  Uia  r  Jatt^r^  ,Q\i^/^ 
cumstaaees  the  eiame,  ihat  the  negativa .  lu^^^ 
tbe  eattii>  nightly,  oo.  the :  inferior  xc^oa  of  ,^^*^ 
mospherjQ^  exeroHiea  a  greatei;  or.  lesB  infli^e))^  99 
the  f^enfomenontQf  efetr ;  hence  the.  Jieieca^sitgr^Wffi 
axifios  of  invegtigfUiiig  the  cauffes.ihy»  whi^lf  4wl? 
variou9^idiadea  of  difiPerence  in^the  nature  of  st^tRKsi^ 
pheriei  ahr  *  ace  induced^  Tb<se  .eauee^  A^e^f7£^>|;{^^ 
kindsi  tft««  in^ihe?cpti(aiMMilIy  present  and  ^X^jf^^fW;^ 
mg  scale  of  the  iageneyf  alternately  exeiK^ii^Qd  J)}|\^<% 
o][>p<}Bite  pfiniflry  ekctrieal  iprc^  of  t|^  .^un  1 3f)g. 
edrth  on  the  elements  of  water  at>d  ^vif-^h/^^^^lgf^ 
of  the  agency  of  the3e  primaiy  forces  hy  i^)fipj|^|jl|^ 
dficdmposition  of  water  inta.atmospheric  dicji^jf^^bi^ 
ed;  and  the  length  qf  time  to  which  atsgi<^f[p)}^ 
iiir,  thus  disemgaged  from  the  element  of  W(a|er^,ff 
euhequently  expo^d,  bp  a  emtitoiancp  ^ffr99igl^ 
in  such  region  of  the  atmoi^here,  to  a  furtilm^.q^ff 
ti&uaQce  of  the  action  of  the  primary  forcel^y  yah^ 
agency,  in  the  first  instance^  it  was  thus  trai^j^f^ 
into  the  atmosphere.  Thusj^  the  mpre  po}S(f}r^|  i^ 
degree  ia  the  action  of  the  primary  electri^  fo^fff 
by  which  this  decomposition  of  water  ijato,  ^  ji^t^ 
first  instance  is  effected^  and  the  greater, Ui^.Jl^f^gtft 
of  tkne  to  which  this  air  is  subse^^tly^^^|^^]|u^ 


W}tii<idt  (he  oiibttrrehce  of  rain';  to  a  forther  <K>ntiiui- 
^ce^bf  ^e  aetioh  of  this  force;  odier  cii^mstaacet 
tW^teiiie,  th^  lets  will  be  the  depomHom  (^  dem 
yilSlk^citA  by  the  nightly  negatiiviexadam  irf^vthek  earth 
tm  mdk  region  of  the  aftmospkerts ;  and  <rJM  tend. 
f  or  thotigh  the  action  of  the  Min»  for  instaiMte^  by 
^Hiich  the  decomposition  of  water  into  air  ia  lefiected^ 
ma  pio#«rful,  if  such  air  be  not  subsequently  further 
^kt^dieSL  for  some  time,  uninteitupted  by  tfaip  occur** 
ygh^  bf  the  aqueous  condensation,  to  a  continuance 
df  "th^  solar  action,  such  air,  owing  to  theimparfBct 
%ttit&^f  its  detamposUUm,  will,  ais  a  necessary  con^ 
si^ilc^  of  the  latter,  respond  hf  ample  depositions 
W^dtiD,  to  the  nightly  nt^athre  action  of  the  eardi 
m^ifj  to  which'  circumstaiice  is  to  be  ascribed  the 
%tiini^tic6  on  the  phenomenon  of  dew  ejEdroised  by 
'iliiir^iDinds,  whether  in  Europe,  Africa,  or  ekewhene^ 
lb  t^marked  in  the  preceding  observatkma^  JSuch 
lic^g  th^  magnitude  of  the  stream  of  evaporation 
flrom  the  waters  of  the  sea,  induced  by  the  finrce  of 
^"^^  sdlar  action  in  warm  latitudes,  that,  similar  4o 
lltti  chatifge  of  water  in  the  bed  of  a  rrrer,  induced 
fey  Its  current,  the  atmosphere  of  the  sea  being  oen^ 
nthially  tenewed  by  its  evaporations,  it  b  not  until 
ft!  Iiaii  been  wafted  by  the  winds  into  the  interior  of 
%h^  neighbouring  continents,  and  there  exposed  to  a 
ftfaFth^r  continuance  of  the  solar  action,  that  itsdecom*- 
^6sit)6n  can  be  said  to  be  entirdy  perfected.  Con«* 
li^nently,  the  more  recent  the  period  at  which  the 


8M  The  A*mQ9pkemi 

decompositioo.  p£  atmospheric  air-frjO^  its  pMtak 
dement  has  taken  plaed^  Oth^r  cii^qiiiiistaiicea  lli^ 
same,  the  more  copious  will  be  ito  nigJitlj^idigpofVtl 
of  dew*  On  the.  other  handj.  1?h^  ^Ain^  :BI!Pfi^ 
of  drought,  that  dhet  direction  jQif'jtliQ.iitu^  if^ikv^ 
the  interior  (tf  rqntments,  wheitoi),ifim»  if^lltniM 
phere  beiiig  longer  ietposedjtd  :tfae  aottMi  of  lOKkf^  iir 
other  df  the  primary  electrical;  fimei^>.i(^.  deo^pof 
sition  becomes  imore-^etfiiot^  |;he  l^igbftly  ^Jifm^  fi 
dew£romit  at  ctiI^ea  iare  jjo  uKonsidarablei  |ia  te  I19 
hardly  perce|)tible.  ;       ,.:    r, 

On  the  same  principle  of  the  coinp4V^Vd^,4^!gf*f 
of  the  decompoffitiofi  of  tatmospli^Qitvur^  i^lsj^  tfa|^ 
the  largest  deposits  of rdeware  ihp*  9faM^\|m^ 
mediately  succeed  to  perbds;of  rait(iv:.TliA  MPWr 
rence  of  the  latter  pheiionei»ii$  b]^  tbb  (terffflgBWBftf 
it  occasions  in  Ihe  pirepoudyriiidstfQg^rSt^te^f^ 
atmosphere,  combinqd  iritk  i^ec  dopi0u4  j>it]b»tei»nni 
from  the  earth  by:  which  it  ife;suoceidedili  ^Vin(r;*9 
the  influence  df  which  at  kv^llsbe]^lde:io^tkle(.I^^ 
tive  a^stbn.'ef^ihe^eartlilinrrp^  the  mo^ 

copibusi  nighHy  depteifB  of^ew  from  it  wfailf^  JA  tiili 

Di/a*vc*  .  .   .  — ^      ...  •  V    .   .^.   ,   ^.  ...   .  I  ^  „    fc^ji    /vi 

To  the  same  soxuccep  (Wa.  thelDiirimUL  ^^^lMfAi(f 
decompantian:  of  atmospheric  air!)  h  to  be-  aacariM 
many  of  the  contrasts  which  occur  in  the  iiifeathM 
of  difierent  seasons  of  the  year ;  together  witb  1k$ 
variations  observable  in  the  climatd  of  coutitriei 
lying  within  the  same  parallels^  incident  to  .tht 


4flf9itfflefit^:rr^i>ugkt,  and  a  gieiutef  range  .oC.afc^ 
;9K;(^hfU'iq}.(emperature  m  ih«  oppoaUe  season  of 
JtamW^i  ap4/«umii>eri  ]i>ek^;idi^rjaot^ri9ticofith9;latteB 
fjy^  pf  iKHHOfionS';  .as  humidity^  And  « snore  iCtffaunH 
jl^fiff^  f^oifff^  ,i}^  aRQwal  tenipi^aturef^  ahs  diarate^ 
Ibyrii^tijp  ;of.  Uie^  former.  :  Xhw»<  laK^j  being  lofiliie 
4afA^jgp^iee^  of  atmospheric  pheaomctti^  as  ruin,  tiia 
H^f  ;<^  ^  i)^v  atmofiiphere  t  which  ii  iBoat  rCOoducWe^  to 
ljlj^e^\S^x^v(i^'m  tfae^iM  ratiQ-be  fbiuid.t9>  be  tkttfc 
which  is  the  most  conducive  to  the  £(Nriii^  .phejiiomet 
99f^A.  T|0j]atUr.obs€4:yationj.ha4^v^>ti^  only  ,t0ibe 
mf)epil|t(K>d.M  api^cable  to  the  pbepommia«'ofrdew# 
4lvHi|gi^iodQ.of  the  total  auspenaiQii  of  ;tket4r^-» 
0lf0^itimd09sation  ia  aay  particulfur .  xcgioiiv^  tilie 
ittw#^>hase i;  a>  <M)inmeneeiaeiit .  <^ .  1h^  lAtter  phe^ 
H^WoHj  /(ai  has  long  bean  discovered  ^o  be  the 
1^91^1. f^nd  the  reason  of  which  wifl. presently -eome 
Itnder^ariqvjew^)  instantly  putting  a  stop,  for  the  ti«ie; 
t9  a  ^furitlier  progression  of  the  phencmenon  of  dew» 
^;i'i7E'he/$ircunistances  noticed  in  the  class  of  pbser^ 
f^v^H^nSi  •  under  review^  whicht  as  coimeeted  with 
the  phenomenon  of  dew,  next  claim  our  attention^ 
^etjdlpsi^  which  refer  to  the  eJSect  consequent  OB  a 
^hi(^£fe  of  weathier  by  nighty  from  a  aerenci  ^aad 
Ibfigh^.  to  the  cloudy  and  troubled  sky  which  prcr 
c^^itfiin  ;-!and  the  opposite  effects  induced  l^  the 
fg(f^§t':ampk,  from  those  of  the  more  cmifined  expo^ 

^lifio^^.ff  places  fo  the  ^tian  of.  the  Ammm";  wbeth^ 

CC 
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the  latter  be  occasioned  by  the  parage  rf  clouds, 
the  interposition  of  screens,  hy  walls,  &c. 

To  account  satisfactorily  for  the  effects  on  the 
phenomena  of  dew  alluded  to  in  these  observations^ 
it  may  be  rights  as  bearing  on  the  subject,  to  repeat^ 
in  this  place,  what  has  been  already  advanced  in  a 
preceding  part  of  the  work,  viz.  that  the  action  of 
the  primary  electrical  forces  of  the  sun  and  earth  on 
the  atmosphere,  is  collective,  or  planetary  in  its 
nature ; — that  it  is  of  the  nature  of  planetary  elec* 
trie  action  in  the  atmosphere,  of  whatever  kind  it 
be,  to  converge  to  a  focus ; — that  though  in  ccm* 
tinual  operation,  not  more  than  one  species  of  eleo 
trie  action  in  the  same  region  of  the  atmosphere 
can  progress  at  the  same  time  ; — that,  consequently^ 
in  the  diurnal  circle  of  electric  action  on  the  atmoa* 
phere,  a  commencement  of  this  action  of  either  of 
the  primary  forces  of  the  sun  or  earth,  after  it  has 
in  the  first  instance,  by  causing  its  concentration, 
brought  on  the  maximum  degree  of  that  of  the 
opposite  primary  force,  by  which  it  was  preceded ; 
it  next  impedes,  and  finally  suspends  during  the 
period  of  its  operation  the  action  of  its  opposite ;  as 
that  a  commencement  of  the  inverse  electric  action 
by  which  rain  is  formed  in  any  region  of  the  atmos* 
phere,  immediately  suspends  the  direct  actum  of 
these  the  opposite  electrical  forces  of  the  sun  and 
earth  on  the  inferior  region  of  the  atmosphere  during 
the  time  of  its  continuance,  by  the  opposite  directioB 
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lience  given  to  the  action  of  their  poles :  and  with 

heir  direct  action^  consequently  suspends  the  pro- 

fress  of  the  phenomena  they  induce. 

Thus  as  the  local/ocu8  of  the  action  of  both  the 

mitive  and  negative  primary  electrical  forces,  when 

Urectf  is  assumed  to  be  in  the  inferior  region  of  the 

.tmosphere  next  the  earth's  surface,  as  that  the  first 

feet  of  their  action  is  on  the  temperature  of  this 

^on. — Hence,  from  the  period  of  the  decline  of 

he  solar  action  in  the  afternoon:  but  more  par- 

tcnlarly  when,  at  the  commencement  of  night,  the 

ky  is  clear  and  serene,  and  the  negative  action 

f  ike  earth  comes  into  direct  and  fiiU  operation  on 

lie  inferior  region  of  the  atmosphere :— its  agency, 

imyar  to  that  of  the  sun,  being  concentrated  in  the 

liter  region,  first  affects  the  principle  of  its  tempe* 

stare,  causing  in  it  a  sensation  of  cold,  and  with 

bis,  producing  a  total  change  in  its  nature,  and 

hat  of  its  phenomena,  from  that  induced  by  the 

^r  action.      The  effect  of  this  change   in  the 

ature  of  the  atmosphere,  induced  by  the  direct 

egative  action  of  the  earth  is,   that  its   inferior 

9gion,  which  shortly  before  was  both  the  warmest  and 

ryest,  is  that  which  first  becomes  cold  and  humid. 

Ivan  before  sunset,  in  clear  serene  summer  weather, 

le  effect  of  the  incipient  change  in  the  nature  of 

16  air  of  this  region,  then  commencing,  is  per- 

sptible,  in  the  depth  oi  shade  and  tint  it  acquires, 

I  contrasted  in  the  distance,  or  towards  the  verge 

CC2 
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of  the  horizon,  with  the  region  above  it— -causing  am 
approximation  in  it,  though  in  a  modified  degree,  to* 
the  state  oifog  ;  and  which  arises  (as  being  that  of 
the  local  focus  of  both,)  from  the  blending  of  the 
action  of  the  opposite  primary  electrical  forces  in- 
this  region,  which  occurs  about  sunset.  A  mora, 
palpable  proof  of  this  effect  caused  by  the  blend-^ 
ing  of  the  action  of  the  primary  forces  in  the  in-s 
ferior  region  of  the  atmosphere,  is  furnished  by  that 
which  occurs  early  in  the  morning,  particularly 
over  soils  which  have  thrown  up  damp  exhalations 
during  the  night ;  changing  what  immediately  be* 
fore  was  colourless  transparent  air,  into  dense  fog. 
That  the  latter  circumstance  is  an  effect  of  the 
blending  of  the  action  of  the  opposite  primary 
electrical  forces  in  this  region,  at  the  periods  alluded 
to,  as  imputed,  is  demonstrated  by  the  fact,  that 
this  species  of  fog,  and  the  tendency  thereto,  thus 
induced,  exist  no  longer  than  till  the  expiring 
influence  of  the  retiring  force  has  totally  ceased  ;— r 
the  direct  action  of  the  dominant  primary  force, 
together  with  the  more  decided  influence  exercised 
by  it  on  the  temperature  and  change  of  properties  in; 
the  air  of  this  region,  having  the  still  further  effect,, 
proportioned  to  the  greater  degree  of  its  force,  ^f 
restoring  to  it  a  more  perfect  degree  of  transpa-^ 
rency, — being  a  consequence  of  its  power  of  de- 
composition. 

But  to  resume  the  subject  of  dew.     Hence,  I  say. 
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it  will  appear  evident,  that  as  the  fall  of  tempera'* 
4ure  which  takes  place  in  the  air  of  the  inferioj 
region  of  the  atmosphere  at  the  close  of  day,  is  an 
effect  of  the  negative  electrical  action  of  the  earth 
on  this  region,  then  commencing ;  the  formation, 
and  deposition  of  dew  which  succeeds,  is  no  more 
than  an  effect  of  the  change  of  properties  which 
takes  place  in  the  air  of  this  region,  induced  by  its 
exposition  to  this  negative  action  of  the  earth.— ^ 
That  consequently  the  phenomena  of  dew  vary 
according  to  circumstances — some  of  which  may  be 
set  down  as  local  or  temporary,  as  being  connected 
with  soUs,  and  the  existing  state  of  the  atmosphere ; 
others  of  a  more  defined  character,  as  that  referring 
to  the  relation  which  the  deposition  of  dew,  as  the 
£all  of  temperature  bears  to  the  various  degrees  or 
stages  of  the  nightly  electrical  action  of  the  earths 
Thus  we  find,  if  not  interrupted  by  the  occurrence 
of  the  aqueous  condensation,  that,  with  tlie  pro-' 
gression  of  the  negative  action  of  the  earth,  and  the 
increase  of  its  force  consequent  thereon,  is  the 
increase  in  the  nightly  fall  of  temperature,  and  in 
the  deposition  of  dew;  both  being  greatest  when, 
this  negative  electrical  action  is  greatest  on  the 
inferior  region,  ci«.  at  the  period  of  its  concentration, 
induced  by  the  commencement  of  the  succeeding 
solar  action,  or  shortly  after  the  dawn  of  day : — 
which,  it  will  readily  be  admitted,  could  not  be  the 
case  if  dew,  as  assumed  in  the  preceding  theory^ 
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ivere  an  e£fect  of  radiation ;  as  the  latter,  if  it  exer* 
eised  any  influence  on  this. phenomenon,  such  influ^^ 
ence  and  its  effects  would  be  greater  at  the  beginning 
than  at  the  latter  end  of  the  night;  and  conse* 
quently,  other  circumstances  the  same,  the  de« 
position  of  dew  should  be  greater  at  the  beginning 
than  at  the  latter  end  of  night*  But  as  the  reverse 
of  this  is  admitted  to  be  the  case,  the  theory  of  dew 
founded  on  the  principle  of  radiation,  thus  bears 
internal  emdence  of  its  incorrectness:  as  the  admitted 
manner  of  the  progression  of  this  phenomencm, 
bears  conclusive  testimony  as  to  the  correctness  of 
the  theory  which  imputes  it  to  the  change  in  the 
nature  of  the  air  of  the  inferior  region  of  the  atmos* 
phere,  caused  by  the  nightly  negative  electrical 
action  of  the  earth  on  it — the  fall  in  its  temperature, 
as  the  progressive  increase  in  the  amount  of  its 
dewy  deposits,  keeping  even  pace  with  that  of  the 
increase  of  its  force  in  the  action  in  which  they 
are  assumed  to  have  their  source  ;<— the  slightest 
decline  in  its  temperature  as  the  slightest  de* 
posits  of  dew  which  take  place  in  the  inferior  region, 
as  the  greatest  fall  in  its  temperature,  and  heaviest 
depositions  of  dew  in  this  region,  being  those  which 
occur  in  the  beginning  of  the  night,  and  shortly 
after  the  dawn  of  day,  as  stated. 

Such  is  the  theory  of  ''  the  most  mysterious  phe- 
nomena of  dew,"  (as  it  has  been  but  too  truly  de* 
nominated,)  founded  on  the  principle  of  the  negative 
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dectrical  action  of  the  earth  on  tiie  inferior  region 
of  the  atmosphere^  assumed  by  the  present  theory. 
Which  dieory^  it  may  be  observed^  when  this  phe<» 
nomenon  is  not  interrupted  in  its  course  by  a 
change  of  weather^  6r  in  other  words,  by  a  change 
of  electric  action  in  the  region  of  the  atmosphere 
where  it  is  progressing,  during  the  night,  will  be 
found  borne  out  by  facts  in  all  its  details. 

When,  however,  that  during  the  night  a  dbange 
of  weather  occurs,  caused  by  a  commencement  of 
tiie  aqueous  condensation,  and  the  consequent  forma- 
tion of  clouds  in  the  middle  region  of  the  atmo&» 
phere ;  the  direct  agency  of  the  negative  action  of 
the  earth  on  its  inferior  region  becomes  suspended^ 
and  with  it,  as  observed,  the  further  formation  and 
deposition  of  dew  ceases.  Such  change  has  its 
source  in  the  law  of  planetary  electricity,  by  which 
no  more  than  one  species  of  its  action  can  progress 
in  the  same  region  of  the  atmosphere  at  one  and  the 
same  time ;  which  causes,  that  a  commencement  of 
the  aqueous  condensation  in  the  middle  region  of 
the  atmosphere  by  night,  immediately  produces  a 
change  of  direction  in  the  agency  of  its  active  elec- 
trical pole  in  such  region,  by  transferring  it  from 
the  btferior  or  region  of  dew,  to  that  above  it.  And 
as  the  aqueous  condensation  induced  by  the  in- 
Terse  electrical  action,  derives  its  pabulum  from  the 
cipposite,  or  inferior  and  superior  regions  of  the 
mtmosphere  in  the  scale  of  its  ascent ;  its  commence* 
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ment  in  the  middle  region  not  only  suspends  th^ 
fiirther  progression  of  the  phenomenon  of  dew  m 
the*region  beneath,  but,  if  its  action  be  strong,  de-» 
composes  and  dries  up,  as  has  been  observed,  the 
dew  which  had  previously  formed. 

As  to  that  part  of  the  observationsr  advanced  in 
support  of  the  preceding  theory  of  dew  on  the  prin-- 
ciple  of  radiation,  which  refers  to  the  eflfects  on  this 
phenomenon  as  on  the  temperature,  induced  by  the 
interposition  of  screens,  clouds,  &c.,  the  circum-* 
stances  here  alluded  to,  are,  perhaps,  among  those 
which  afford  the  most  conclusive  proofs  of  the  corn 
rectness  of  the  present  theory,  ri«.  that  the  negative 
agency  of  the  earth,  as  the  positive  of  the  sun  on  the 
atmosphere,  is  eollectite  in  its  action,  both  on  its 
temperature  and  other  phenomena  on  which  it  exer-^ 
cises  an  influence :  as  a  similar  interruption  by  such 
bodies  to  the  solar  action,  equally  prevents  its  eflfect 
in  raising,  as  in  that  of  the  negative  action  of  the 
earth  in  lowering  the  temperature  of  the  atmos-^ 
phere ;  and  in  changing  its  tendency  to  drought  in 
the  first,  as  to  humidity  in  the  latter  circumstances. 
The  same  reasoning  applies  to  the  opposite  effects 
on  the  phenomena  of  dew,  observed  to  be  produced 
by  the  most  enlarged,  from  those  consequent  on  the 
more  confined  exposition  qf  places  to  the  view  of 
action  of  the  heavens  ;-«-thus  establishing  as  a  rule 
t)f  planetary  electricity,  that  any  thing  which  inter* 
feres  with  or  interrupts,  however  little>  the  coUeciivc 
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mction  of  the  agency  exercised  on  the  atmosphere 
and  superficies  of  the  earthy  alternately^  by  its  oppo-« 
site  primary  forces,  takes  away  by  so  much  from 
its  e£fect  on  the  temperature,  as  firom  the  progres- 
sion of  the  opposite  phenomena  of  the  atmosphere 
on  which  they  exercised  an  influence.  In  a  word^ 
one  might  confidently  challenge  the  production  of 
a  single  instance  or  circumstance  (in  which  may  be 
included  the  efiTect  produced  by  snow,  in  preserving 
yegetables,  to  which  an  article  is  devoted  in  the 
*'  Notices  Scientifiques/')  in  which  an  interruption 
to  the  direct  and  collective  action  of  the  negative 
force  of  the  earth  by  night,  will  not,  though  in  the 
opposite  direction,  be  productive  of  similar  effects 
in  detracting  from  the  force  of  the  positive  action 
<^  the  sun  by  day,  on  the  temperature  and  other 
phenomena  of  the  atmosphere  which  it  induces. 

Having  thus  taken  a  review  of  the  leading  argu- 
ments and  facts  which  have  been  advanced  in  sup- 
port of  the  theory  of  dew  deduced  from  the  principle 
of  radiation^  and  adduced  my  reasons  in  support  of 
it,  founded  on  the  principle  of  electrical  agency, — 
I  should  deem  the  present  article  incomplete,  did  I 
not  extend  it  to  another,  and,  as  I  hope  will  appear^ 
not  the  least  important  view  of  the  phenomena  of 
dew,  viz.  that  in  which  the  negative  action  of  the 
earth  is  connected  with  particular  locations,  such  as 
.  the  vicinity  of  rivers  and  lakes,  and  with  marshes 
and  soils  ;  involving  as  it  does  an  examination  into 
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the  sources  of  terrestrums  micttmata,  or  of  the 
¥Brious  degrees  of  salubrity  and  insalubrity  of  par* 
ticular  locations  at  certain  seasons  of  the  year. 

From  the  preceding  observations  it  will  appear^ 
that  the  phenomena  of  dew^  other  circumstances  the 
same^  are  affected  by  two  classes  of  causes,  m* 
those  arising  from  the  various  shades  of  decompo^ 
sition  of  the  air  acted  on,  and  those  which  arise  from 
the  change  of  weather,  the  interposition  of  clouds, 
&c.  As  to  the  effects  on  the  phenomena  of  dew 
caused  by  the  vicinity  of  rivers,  lakes,  and  in  one 
respect  marshes,  they  are  so  nearly  akin  to  those 
induced  by  the  vicinity  of  the  sea,  and  by  aea 
winds,  as  already  noticed,  that  it  would  be,  in  some 
measure,  superfluous  fiirther  to'  dwell  on  them  ill 
this  place,  than  thus  to  point  out  their  nature,  con- 
nected  as  they  are  with  the  first  class  of  causes 
here  noticed.  Thus  simj^fying,  by  confining  within 
more  definite  and  narrow  limits,  the  present  part  of 
our  inquiry,  viz.  the  influence  which,  under  par* 
ticular  circumstances,  soUs  exercise  oa  the  pheno- 
mena of  dew  and  salubrity  of  the  atmosphere.  In 
order,  therefore,  to  a  better  knowledge  of  the  source 
whence  the  class  of  causes  under  review  exercise  so 
marked  an  influence,  not  only  on  the  phenomena  of 
dew,  but  on  the  insalubrity  of  particular  loeatioDs, 
a  few  observations  on  the  nature  of  soils,  or  vege- 
table strata  of  the  earth,  become,  in  aome  measure, 
indispensable. 
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Soils^  except  where  circumstances  connected  with 
|>articular  situations  interfere  to  prevent  it^  are  in 
general  as  their  subsoils,  viz.  absorbent  or  retentive, 
and  hence  it  is  that  from  these  properties  they  di- 
vide themselves  into  opposite  classes;  as  in  pro- 
portion to  the  greater  incapacity  of  subsoils  to  retain 
humidity^  their  soils  or  vegetable  strata  are  more 
absorbent,  and  vice  versd. 

It  may  be  right  to  observe,  that  it  is  only  during 
the  prevalence  of  the  heats  of  summer,  or  tn  certain 
latitudes,  that  the  distinction  here  noticed  to  subsist 
between  soils,  on  the  phenomena  of  dew,  and  the 
comparative  salubrity  of  the  atmosphere,  becomes 
perceptible ;  as  during  the  winter  months,  or  while 
the  temperature  of  the  atmosphere  ranges  below  a 
certain  degree,  no  difference,  or  at  best  but  a  very 
trifling  one,  can  arise  as  to  the  effects  on  the  phe* 
nomena  of  dew,  or  comparative  salubrity  of  the  air 
produced  by  a  difference  in  the  nature  of  soils, —all 
such,  during  the  winter  months,  being  in  common 
saturated  with  the  humidity  they  derive  from  the 
atmosphere.  Shortly  after  the  c(Hnmencement  of 
vegetation  in  spring,  however,  and  still  more  as  the 
heats  of  summer  increase,  a  marked  difference  i0 
soon  observable  between  these  opposite  classes  of 
soils ;  the  absorbent  class  shortly  becoming  dry  and 
arid ;  while  the  opposite,  along  with  a  portion  of 
their  hmnidity,  generally  retain  their  verdure.  And 
As  the  humidity  of  soils  is  assumed  to  be  the  prin^ 
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ciple  on  which  their  evaporative  power  depends,  the 
former  class  with  the  increase  of  aridity,  continue* 
to  fall  off  in  the  amount  pf  their  exhalations  by 
night,  from  which  the  local  pabulum  of  dew  is  de-* 
rived ;  thence,  comparatively,  the  absorbent  class  of 
poils  at  this  season,  shortly  cease  to  exercise  a  local 
influence  on  the  phenomena  of  dew.  And  conse- 
quently, it  is  to  the  retentive  class  of  soils  only,  as 
being  those  which  exercise  a  particular  influence  on 
the  phenomena  of  dew  and  insalubrity  of  climate 
during  the  heats  of  summer,  to  which  our  observa- 
tions require  to  be  directed.  Having  thus  reduced 
the  range  of  our  inquiry  within  these  just,  though 
narrow  limits,  the  next  circumstance  which  claims 
attention,  is,  the  mysterious  principle  which,  in 
this  the  retentive  class  of  soils,  during  the  season 
alluded  to,  is  the  source  at  once  of  the  ir^uence  they 
exercise  on  the  pJienomena  of  dew,  and  on  the  insor 
luhrity  of  the  ain 

The  close  affinity  which,  it  will  be  observed,  sub- 
sists between  the  qualities  that  g\\^  fertility  to  soils, 
and  those  of  the  class  under  review,  cannot  fail  to 
strike  the  attention ;  and,  as  has  been  shown,  from 
the  innoxious  effects  exercised  indiscriminately  by 
all  soils,  with  the  exceptions  noticed,  though  satu- 
rated with  humidity  during  the  winter  months,  that 
though  a  necessary  auxiliary,  the  deleterious  in* 
fluence  on  the  salubrity  of  the  air  exercised  by  the 
retentive  class,  during  the  sununer  months,  cannot 
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hate  its  source  exclusively  in  the  circumstance  of 
\heir  humidity.  And  it  is  hardly  necessary  to  ob-» 
serve,  that  the  source  of  an  influence  such  as  this, 
whose  ramifications  as  affects  the  salubrity  of  the 
lur  are  so  extensive,  as  that  to  it  may  be  traced  the 
«ottrce  of  all  those  destructive  diseases  of  climate^ 
of  which  such  vast  regions  of  the  earth  are  annually 
the  theatres,  merits  the  gravest  consideration.  This 
mysterious  principle  in  the  retentive  class  of  soils, 
which  has  hitherto  eluded  inquiry,  and  which,  as 
noticed,  bears  so  close  an  affinity  to  the  principle 
ef  their  f^ility ;  something  like  to  that  observed  to 
•ubsist  between  the  moral  qualities  which  lead  t# 
the  development,  however  opposite,  of  the  greatest 
«tirtues  or  vices ;  may,  I  say,  be  traced  to  that  prin- 
dple  in  soils  by  which  the  wants  of  man,  as  refers 
to  the  staple  products^  of  the  earth,  are  supplied ; 
vis^  the  principle  of  fermentation.  In  order  to 
arrive  at  a  solution  of  the  cause  whence  the  delete^ 
rious  effects  on  the  salubrity  of  the  air  induced  by 
the  principle  of  fermentation  in  soils  alluded  to,  has 
its  source,  it  may  be  right  to  observe,  that,  similar 
to  the  varying  shades  of  difference  in  the  absorbent 
and  retentive  qualities  of  soils,  there  is,  as  refers  to 
the  nature  of  the  air  (other  circumstances  the  same,) 
a  scale  of  salubrity  ftirnished  by  the  ascending  lati-^ 
tudes  of  either  hemisphere,  from  the  equator  to  the 
poles.  This  arises  from  the  superior  force  of  the 
negative  action  of  the  earth  on  the  atmosphere  in  the 
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direction  of  the  poles,  and  the  superior  force  of  the 
positive  action  of  the  sun  in  the  direction  of  the* 
tropics  ;  and  consequently  is  identified  with  the  prin* 
ciple  of  temperature,  as  noticed  in  the  article  on 
temperature.  Hence  there  is  in  either  hemisphere, 
a  species  of  zero  point,  where  the  action  of  the  op- 
posite  electrical  forces  during  (he  opposite  seasons  ci 
winter  and  summer  are  so  happily  balanced,  that 
without  being  injurious  to  the  salubrity  of  the  coun- 
tries thus  exposed  to  their  equal  action,  has  the 
effect  of  causing,  that  the  greater  part  of  the  pro* 
ducts  of  the  opposite  zones  of  either  hemisphere 
are  found  blended  on  their  soils.  Such,  ibr  in* 
stance,  are  the  southern  provinces  of  France,  and  the 
northern  of  Italy.  But  in  proportion  as  from  these 
zero  points  we  advance  on  either  side,  we  shall 
find,  in  the  direction  of  the  poles,  that  what  are 
called  diseases  (^  climate  become  more  rare,  and  in 
the  opposite  direction  more  common. 

Thus,  asjertility  is  not  peculiar  to  the  lower  lati^^ 
tudes  of  either  hemisphere,  and  that  the  principle 
of  fermentation  in  soils  is  assumed  to  be  that  by 
which  the  proportion  of  their  aliment  which  plants 
derive  from  the  earth,  is  supplied;  this  circum^ 
stance,  I  say,  proves,  though  the  principle  of  their 
fertility  be  the  same,  that  a  difference  in  the  nature 
of  this  principle  exists  in  the  countries  situated  in 
the  opposite  latitudes  of  both  hemispheres. 

This  difference  in  the  principle  of  fermentation  in 
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soils  in  countries  situated  at  the  opposite  extremes 
of  either  hemisphere^  has^  as  may  be  supposed,  its 
source  in  the  preponderance  of  the  solar  action  in 
the  one,  as  of  the  negative  action  of  the  earth  in  the 
other — the  action  oi frost  annually  extinguishing 
this  principle  in  such  soils  as  come  sufficiently  within 
the  sphere  of  its  action ;  while  in  soils  which  lie  be- 
yond the  range  of  this  degree  of  its  action,  fermenta- 
tion, though  it  may  seem  suspended,  is  never  extin* 
guished.  Thence  where  the  action  of  frost  annually 
extinguishes  the  principle  of  fermentation  in  soils, 
and  the  solar  action  at  the  commencement  6f  spring, 
as  regularly  renews  it,  this  principle  may  be  denomi- 
nated annual ;  and  where  the  action  of  frost  does 
not  extend  with  sufficient  force  to  extinguish  ferment- 
ation in  soils,  this  principle  may  be  denominated 
perennial.  In  the  first,  as  refers  to  the  salubrity  of 
the  air,  fermentation  is  innoxious,  as  in  the  second 
this  the  fertilizing  principle  of  vegetation,  is  found 
to  be  an  equally  fertile  source  of  disease. 

Fermentation,  it  will  be  observed,  is  but  another 
name  for  putrefaction ;  and  as  from  its  perpetual 
existence  in  the  alluvial  soils  of  warm  latitudes,  that 
this  principle  in  them  degenerates  (if  I  may  use  the 
expression,)  into  this  malignant  species  of  it;  to 
this  circumstance,  it  would  appear,  all  the  fatal 
eSedA  of  climate  incident  to  countries  lying  in  such 
latitudes,  are  to  be  ascribed,  i.  e.  putrid  fermentation 
m  soils. 
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Pursuing  our  inquiry, — two  circumstances  present 
themselves,  which  are  so  intimately  connected  with 
it,  and  so  important  in  the  influence  they  exercise 
on  the  salubrity  of  the  atmosphere,  that  it  is  not 
possible,  in  justice,  to  pass  them  over  without  ob- 
servation. These  are,  the  effects  incident  to  the 
variety  which  occurs  in  ike  depth  of  soils :  and  those 
incident  to  the  variations  which  take  place  in  the 
particular  nature  and  properties  of  the  vegetable  or 
otJier  remains  of  which  they  are  composed.  For  to 
the  first  it  is  owing,  that  the  same  action  of  frost 
which,  in  %the  lighter  class  of  soils,  annually  extin- 
guishes the  principle  of  fermentation,  so  as  to  render 
its  future  effects  on  the  air  innoxious,  cannot,  from 
the  greater  depth  of  the  opposite  class,  though  ex-^ 
posed  to  the  same  degree  of  its  action,  produce  a 
similar  effect  on  them,  owing  to  its  not  penetrating 
to  a  sufficient  depth.  To  a  similar  principle  is 
owing  the  beneficial  effects  on  the  salubrity  of  the 
atmosphere,  which  are  found  to  result  from  the  prac- 
tice of  agriculture,  even  on  the  most  alluvial  soils, 
by  opening  them  to  the  action  of  the  air,  and  iti 
necessary  effect  in  draining  them  of  their  ferments- 
able  matter,  thus  removing  the  source  of  their  in^- 
salubrity.  The  second  circumstance  noticed,  refers 
more  particularly  to  warm  climates,  where  its  effects, 
as  exhibited  in  the  variety  of  diseases  to  which  it 
gives  rise,  are  not  less  remarkable  than  important : 
for  it  were  the  same  to  expect  that  the  plants  of 
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different  soils  and  climates  should  be  alike^  as  to  sup- 
pose that  the  diseases  caused  by  the  miasmata  of 
different  soils  and  temperatures  should  resemble; 
each  peculiarity  in  the  nature  of  the  remains  of 
which  soils  are  composed,  inducing  a  corresponding 
yariety  in  the  nature  and  effects  of  the  miasmata 
which,  under  certain  circumstances,  they  engender. 

Of  these  deleterious  combinations,  perhaps  none 
are  more  fertile  in  the  number  and  malignity  of  the 
diseases  they  originate,  than  those  caused  by  the 
occasional  ingress  of  sea-water  on  alluvial  flats  in 
its  vicinity,  where  it  mixes  with  them  and  with  the 
fresh  water  with  which  they  are  impregnated, — giving 
a  peculiar  elasticity  and  malignancy  to  their  pesti-> 
lential  effluvia.  This  circumstance  has  been  proved, 
more  particularly  in  part  of  the  Maremma  of  Italy, 
to  have  been  the  source  of  the  most  destructive 
fevers;  as  comparative  salubrity  was  restored  to 
some  districts  there,  simply  by  excluding  the  ingress 
of  the  sea-water,  as  shown  in  a  Memoire  presented 
to  the  Institute  in  1825,  by  M.  G.  Giorgini. 

It  is  further  observable,  that  there  are  no  localities 
so  remarkable,  particularly  in  the  lotoer  latitudes, 
for  the  number  and  variety  of  destructive  fevers, 
and  other  diseases  of  climate,  as  cities,  particularly 
Ma-ports :  as  that  there  are  no  places  so  subject  to 
the  uccumulation  of  tJie  worst  species  of  those  fer^ 
fHentable  deposits  as  large  towns :  which,  when  ex- 

jposed  to  the  action  of  a  high  sununer  temperaturei 

DD 
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become^  as  we  find  they  do>  hot-beds  of  disease* 
The  evil  effects  of  which  deposits^  no  doubt^  are 
further  aggravated  by  the  influx  and  mixture  of  sea* 
water  with  them. 

These  deleterious  effects  occasioned  by  the  ingress 
of  seorwater  on  such  alluvial  soils,  or  fermentable 
deposits,  it  will  readily  appear,  have  not  their  source 
in  any  thing  essentially  deleterious  in  the  nature  of 
sea-water ;  as  if  so,  the  sea  atmosphere,  instead  of 
being,  as  it  is,  perhaps,  the  most  salubrious  of  any 
other,  would  be  the  contrary.  But  that  this  cir- 
cumstance is  to  be  traced  to  the  principle  noticed 
in  the  Introductory  Observation^,  viz.  that  saUne 
bodies,  as  acids,  increase  the  effect  of  the  action  of 
the  primary  electrical  forces  in  the  decomposition 
of  the  waters  of  such  marshes,  &c.  *'  by  affording 
elements  which  possess  opposite  electricities  to  each 
other,  when  mutually  excited  "  by  such  action.  And 
that  from  such  fresh  water  being,  in  summer,  sata? 
rated  with  deleterious  miasmata  engendered  in  such 
soils  or  deposits,  thus,  simply  by  the  increased 
energy  in  the  process  of  their  decomposition,  by  the 
action  of  the  primary  forces,  induced  by  their  being 
impregnated  with  the  saline  matter  derived  from 
the  waters  of  the  sea, — ^by  the  increased  quantity, 
elasticity,  and  consequent  range  given  to  these 
miasmata  in  the  local  atmosphere,  arise  the  well* 
known  destructive  properties  of  the  air,  in  the  heats 
of  summer,  in  such  localities.    The  circumstance. 
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it  may  be  observed,  being  further  corroborative  of 
the  assumption,  that  tlie  source  of  the  action  by 
which  the  decomposition  of  the  v^raters  of  the  earth 
is  effected,  is  electric ;  as  of  the  extent  of  the  agency 
in  the  renovation  of  the  atmosphere,  induced  by  the 
waters  of  the  sea  being  saline.  The  most  simple 
and  sure  remedy  for  the  first  class  of  these  locations, 
or  marshes,  in  the  vicinity  of  the  sea,  being,  as  no* 
ticed,  the  erection  of  water-gates,  so  as  to  prevent 
the  ingress  of  the  sea-water :  and  in  sea-port  towns, 
to  have  the  public  sewers  constructed  so  as  that 
they  should  discharge  themselves  into  deep  water ^ 
or  at  such  a  distance  below  low-water-mark,  that  all 
alluvial  matter  conveyed  by  them  would  be  removed 
from  the  action  of  the  atmosphere.  On  these  prin- 
ciples we  are  likewise  led  to  perceive,  by  the  elas- 
ticity thence  given  to  the  miasmata  of  their  soils, 
why  the  commepicement  of  the  rainy  season  should 
be,  as  it  is,  the  mo^t  insalubrious  of  the  year,  in 
tropical  countries. 

Another  circumstance,  likewise,  merits  attention ; 
which  is,  that  from  the  concurrent  testimony  fur- 
nished by  the  pernicious  effects  of  seorair  to  the 
growth  of  most  forest  trees,  and  by  the  necessity  of 
its  presence  to  others,  particularly  the  oVaoe,  which, 
it  is  known,  will  not  thrive  beyond  a  certain  dis- 
tance from  the  sea:  these  circumstances,  I  say» 
prove,  that  there  is  something  peculiar  in  the  nature 

of  sea-air,  which  is  not,  perhaps,  sufficiently  under- 

DD2 
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stood.  And  I  notice  the  fact,  to  show,  thaf  thougK 
all  admixture  of  sea-water  be  excluded  from  towns 
in  its  vicinity,  the  blending  of  sea-air  with  the 
miasmata  engendered  by  their  fermentable  deposits, 
may  be  the  cause  why,  in  its  vicinity,  the  latter  are 
productive  of  more  malignant  fevers  and  other  dis^ 
eases,  than  when  such  are  fiirther  removed  from  its 
contact.  ♦ 

Thus,  what  are  called  diseases  of  climate,  as  we 
perceive,  though  the  whole  of  theiu  may  be  traced 
to  the  same  source,  m%.  miasmata,  originated  by 
Jermentable  deposits;  yet  that  they  vary  in  their 
nature  and  malignity  with  the  variation  in  the  nature 
of  the  fermentable  matter  in  which  these  miasmata 
originate, — with  the  degrees  of  temperature  by  whf ch 
they  are  called  forth, — and  other  circumstances 
connected  with  the  particular  localities  of  the  placed 
where  they  appear. 

.  Of  the  various  diseases  which  owe  their  origin  to 
this  fertile  source  of  human  calamity,  the  common 
ague  may  probably  be  set  down  as  occupying  one 
of  the  extreme  points,  and  the  plague  the  other; 
as,  with  the  exception  of  such  diseases  as  are  brought 
on  by  individual  excess,  or  a  want  of  precaution  iii 
guarding  against  being  exposed  to  a  too-powerful 
action  of  the  sun,  I  esteem  the  whole  range  of  what 
^re  called  diseases  of  climate,  to  have  their  source 
in  the  presence  of  some  particular  species  of  ter- 
restrious  miasmata.     And  having  thus  touched  od 
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the  source  of  this  class  of  diseases,  considering  the 
hecatombs  of  human  victims  annually  swept  off  by 
them,  of  which  the  late  fever  at  Gibraltar  furnishes 
a   tolerable   specimen ;    though    a  deviation  from 
the  subject  of  this  article,  a  word  on  the  means  of 
restoring  health  to  places  subject  to  such  visitations, 
may  not  be  deemed  amiss  in  this  place. 
•   We  perceive  that  the  action  oi  frost  is  the  only 
means  fiirnished  by  nature  for  the  extinction  of  aa 
evil  so  extensive  in  its  range  as  that  which  grows 
out  of  the  excess  of  the  principle  of  fermentation  in. 
soils ;  and  consequently,  that  in  countries  where  the^ 
action  of  frost  does  not  extend  with  sufficient  force,, 
the  application  of  other  relnedies  becomes  neces- 
sary.    In  order  to  this,  besides  a  rigid  attention  to 
the  removal  of  all  impure  fermentable  deposits  from 
such  towns,  and  their  immediate  vicinities ;  and  to 
the  promotion  of  cleanliness  in  domestic  habits ;— or 
if  in  the  country,  to  the  promotion  of  agriculture*. 
The  natural  counter-agents  to  this  the  putrid  spe- 
des  of  fermentation  in  soils,  or  impure  deposits,  are. 
dbsorhent  earths.     It  is  likewise  necessary  to  ob- 
aerve,  that  the  latter  bodies  vary  considerably  ia 
Aeir  absorbent  properties.      Of  all  earths   which 
qome  under  the  denomination  of  absorbents,  those, 
that  have  been  subjected  to  the  action  oifire,  such 
as  limey  ashes ^  &c.,  may  be  consicVred  the  most 
powerful :  and  of  these,  perhaps,  volcanic  cinders; 
aad  ashes,  hold  the  first  place.     The  ^ffi^ct  of  the. 
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latter  in  preventing  pestilential  effluvia,  is  parti- 
cularly exemplified  at  Naples,  where,  owing  to  the 
proximity  of  Vesuvius,  notwithstanding  the  by-no- 
means  cleanly  habits  of  the  bulk  of  its  inhabitants,, 
and  the  unhealthiness  for  which  the  neighbouring 
maremma  is  so  renowned,  fevers,  and  other  diseases 
of  climate  hardly  ever  occur.  Now,  as  no  person 
conversant  in  such  matters  will  deny,  that  this  class 
of  diseases  is  entirely  local  in  its  origin ;  and  that 
the  instance  cited,  as  all  other  districts  where  vol- 
canoes exist,  bear  similar  testimony  of  their  peculiar 
efficacy  in  the  prevention  of  all  such.  And  con- 
sidering the  thousands  of  human  beings  which,  in 
the  course  of  a  few  years,  have  been  swept  off,  at 
Gibraltar  alone,  by  fever, — would  it  not,  I  say,  with 
such  evidence  before  us,  be  worth  the  experiment, 
to  make  trial  there,  of  so  simple  a  remedy,  by  im- 
porting (which  could  be  done  at  a  trifling  expense) 
a  quantity  of  these  volcanic  ashes,  and  have  them 
mixed  in  the  gardens,  (where  they  would  make  an 
excellent  manure,)  the  pavement  of  the  streets,  &c. ! 
Which,  as  such  an  application  of  these  ashes  would 
be  certain  to  insure  the  permanent  salubrity  of  the 
town,  besides  the  security  of  life,  it  would  have  the 
effect  of  enhancing  most  considerably,  by  affording 
such  security,  the  value  of  all  local  property. 
But  the  beneficial  consequences  of  such  an  expe^ 
riment  would  not  terminate  there  ;  as  the  exatxple 
and  its  effects  would  stimulate  others  so  circum- 
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9tanced  to  repeat  it :  insomuch,  that  in  the  course 
of  some  years,  the  ravages  caused  by  those  pesti* 
lential  diseases,  might  be  as  little  heard  of,  as  those 
produced  by  the  gmaUpox  have  been,  since  the  ge-* 
neral  introduction  of  inoculation. — That  the  force 
iff  circumstcmces  may  have  the  effect  of  calling 
public  attention  to  the  present  hint,  so  as  to  cause 
such  an  experiment  to  be  made,  it  requires  not  tho 
spirit  of  divination  to  foresee ;  but  from  the  con- 
stitutional apathy,  or  rather  the  reluctance  of  so- 
ciety, to  first  essays,  however  important  the  inter- 
ests may  be  which  are  identified  with  their  success, 
as  might  be  proved  by  so  many  modern  instances — 
man  being  generally  in  either  extreme,  it  is  not  so 
easy  to  say  at  what  time.  These  gratuitous  sug-« 
gestions,  in  the  cause  of  humanity,  are  not,  however, 
on  that  account,  the  less  freely  offered.* 

But  to  resume.  Though  a  seeming  digression 
from  the  subject  of  the  present  article,  the  preceding 
observations  on  soils,  and  on  the  source  and  nature 
cf  terrestrious  miasmata,  independent  of  the  im-< 
portance  of  the  latter  subject  to  the  interests  of 
humanity;   such  notice  of  these  circumstances,  as 

•  As  connected  with  this  subject,  1  beg  to  refer  to  the  Appen^ 
dix  for  the  copy  of  a  paper  forwarded  by  me,  in  18*26,  to  His 
Royal  Highness  the  late  Duke  of  York,  then  Commander  of  the 
Forces,  on  the  cause^  as  well  as  the  means  of  preventing  endemic 
diseases  in  the  army  of  India :  with  extracts  from  the  correspon* 
dence  it  induced. 
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I^hope  to  show,  from  their  intimate  connexion  with 
the  phenomena  of  dew,  if  omitted,  would  leave  the 
subject  in  a  very  imperfect  state.  An  acquaintance 
with  these  circumstances,  being  that  which  fur- 
nishes a  clue  to  a  knowledge  of  those  local  causes^ 
which  exercise  so  considerable  an  influence  on  the 
phenomena  of  dew : — such  local  causes,  as  refer  to 
soils,  being  in  a  manner  identified  with  the  variations 
in  the  principle  of  their  Jermentation.  This  principle 
in  soils,  it  is  true,  is  first  brought  into  activity  by 
the  solar  action ;  but  where  soils  are  of  sufficient 
depth,  this  its  activity  continues  after  the  cause 
which  originated  it  has  ceased  to  act ;  it  being  the 
true  source  of  the  heat,  or,  perhaps,  with  more  pro- 
priety, increase  of  temperature y  which,  even  during 
the  severest  winters,  is  found  to  subsist  at  a  certain 
distance  beneath  their  surface ;  and  which,  as  would 
appear,  is  one  of  the  most  efficient  means  that 
Qould  have  been  employed  by  nature  for  the  preser- 
vation of  the  more  tender  of  her  vegetable  products 
during  the  rigours  of  the  latter  season.  Thus,  in 
conjunction  with  so  many  other  facts,  showing  that 
temperature  or  heat  is  no  more  than  a  qualUtf 
of  bodies,  which  may  have  its  source  in  a  variety 
of  causes. 

To  a  different  species  of  this  principle  of  terres* 
trious  fermentation  (having  its  source  in  the  action 
qf  that  primary  basis  of  all  fermentation^  water,  on 
certain  strata  of  fossil  substances  more  or  less  liable 
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to  be  affected  by  its  contact,)  it  would  appear,  is  to 
be  ascribed  the  variation  of  temperature  experienced 
in  the  depths  of  different  mines,  a  subject  which 
of  late  has  occupied  so  much  of  the  attention  of  the 
French  Institute,  and  which  has  revived  the  idea  of 
the  existence  of  a  central  fire.  Where  this  latter 
species  of  fermentation  is  brought  into  action,  it 
necessarily  exerts  a  greater  force  on  the  temperature 
the  more  closely  it  is  confined ;  to  which  circum- 
stance it  is  owing,  that  where  it  exists  in  mines,  the 
rise  of  temperature  it  induces  is,  usually,  found  to 
increase  with  the  depth.  And  finally,  to  which 
principle  may  fairly  be  ascribed  the  phenomena  of 
earthquakes  and  volcanoes :  the  former  when  not  an 
effect  of  volcanic  action,  being  remarked,  as  in  the 
Pyrenees,  to  be  more  common  in  their  occurrence 
after  the  prevalence  of  heavy  rains,  such  as  those  of 
autunm,  than  at  any  other  time ;  and  volcanoes,  as  is 
well  known,  being  always  when  in  activity,  proxi^ 
mate  to  the  sea,  or  other  grand  reservoir  of  water, 
firom  which  they  draw  the  pabulum  necessary  to 
sustain  their  imprisoned  fires.  The  ejections  of 
boiling  water  which  sometimes  accompany  the  irrup- 
tions of  volcanoes,  being  corroborative  of  the  in- 
timacy of  their  connection  with  this  element.  This 
phenomenon  is  likewise  easy  of  explanation  on  the 
principle  of  the  piston; — the  rush  and  elevation  of 
water  in  the  shafts  of  volcanoes  which  must  occur 
previous  to  its  ejection,  being,  simply,  effects  of  the 
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intimacy  subsisting  between  their  depths  and  the 
waters  of  the  sea^  and  of  the  vaaium  induced  along 
the  line  of  their  ejection,  which  their  expiring  throws 
thus  vomit  forth  in  torrents.  These  watery  inunda- 
tions from  volcanoes,  as  is  well  known,  are  sometimes 
mingled  with  numbers  oi  fish,  which  has  caused 
some  to  suppose  the  existence  of  subterranean  lakes 
in  such  mountains ;  as  if  it  were  possible  for  fish  to 
exist  in  water  cut  off  from  the  action  of  the  atmos-^ 
phere. 

Resuming  the  subject  of  dew.  The  local  causes 
which  exercise  an  influence  on  the  phenomena  of 
dew,  appear  to  be  divisible  into  the  following  classes, 
viz.  the  nightly  exhalation  of  humidity  which,  during 
the  heats  of  summer,  takes  place  from  marshes,  in- 
duced by  the  double  principle  of  the  cooling  of  th^ 
waters,  and  the  action  oi  fermentation  in  their  soils 
beneath^  which,  by  saturating  the  inferior  region  of 
the  atmosphere  in  their  vicinity  with  humid  and 
volatile  terrestrious  particles,  causes  the  heaviest 
deposits  of  dew  incident  to  local  causes,  to  be  those 
which  are  precipitated  from  such  regions  of  the 
atmosphere.  The  nightly  radiation  of  humidity 
which,  during  summer,  takes  place  from  lakes, rivers, 
and  the  ^ea,  consequent  on  the  cooling  of  their  waters, 
which  occurs  during  the  absence  of  the  sun ;  and 
which,  similar  to  the  former  class,  by  surcharging 
the  inferior  region  of  the  air  with  humidity,  but 
mtJimit  any  mixture  of  earthy  inatter,  necessarily 
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cause  discharges  of  dew  from  such  regions  of  the 
atmosphere  proportioned  to  their  amount:  and  in 
this  respect  appear  to  hold  the  second  place  in  the 
Kst  of  local  causes  which  exercise  an  influence  on 
the  phenomena  of  dew.  The  nightly  radiation  of 
humid  and  volatile  earth/  matter  or  miasmata  which, 
during  the  heats  of  summer  takes  place  from  tick 
alluvial  soils,  caused  chiefly  by  the  action  of  fer- 
mentation in  them^  appears  to  hold  the  next  place 
in  the  scale  of  local  causes.  And  finally^  the  nightly 
exhalations  which  take'  place  from  tlte  lighter  vege^ 
table,  as  from  the  dbsorhent  class  of  soils,  being  in 
amount  the  least  considerable  of  any,  and  thence 
supplying  the  least  pabulum^  consequently  hold  the 
last  place  in  the  list  of  these  local  causes. 

It  is  further  to  be  remarked^  as  connected  with 
this  subject,  that  it  is  found  by  experience, — even  in 
the  most  pestilential  districts  during  the  periods  of 
its  activity,  that  hardly  any  risk  is  incurred  hy  day 
of  catching  the  infection  ;  it  being  only  at  the  ap- 
proach of,  and  during  the  night,  in  such  districts, 
that  their  noxious  effects  manifest  themselves,  and 
are  to  be  avoided :  as  that  the  most  destructive 
species  of  these  miasmata  are  those  which  are  subli- 
mated into  the  atmosphere  by  the  highest  degrees 
^temperature;  but  that,  fortunately,  the  range  of 
their  influence  is  usually  more  limited  in  its  action  in 
proportion  as  these  their  pentilential  effects  are  more 
destructive — the  worst  species,  or  those  which  extin* 
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guish  life  nearly  at  the  instant  of  their  contact  with 
the  lungs,  &c.  (as  is  sometimes  the  case  in  parts  of 
the  maremma  of  Italy)  rarely  ranging  at  more  than 
a  few  feet  from  the  surface  of  the  earth.  It  is  like- 
wise known  that  dew  forms  much  sooner  over 
marshes,  and  rank  soils  when  the  principle  of  their 
fermentation  is  excited  by  the  highest  temperature, 
than  over  the  opposite  or  absorbent  class, 
i  The  reason  of  the  first  of  these  circumstances 
appears  to  be,  that,  as  it  is  of  the  nature  of  the  solar 
action  to  decompose  into  their  primitive  elements 
all  the  volatile  matter  transferred  by  it,  or  by  fer- 
mentation, from  soils  into  the  atmosphere,  wliich, 
as  we  find,  has  the  effect  of  neutralizing  for  the  time 
its  noxious  effects;  it,  on  the  contrary,  is  of  the 
nature  of  the  negative  electrical  action  of  the  earth 
on  the  atmosphere,  to  recomlnne  such  volatile  terres- 
trious  matter  where  it  exists,  by  blending  it  v^dth  the 
humidity  in  the  inferior  region,  induced  by  this  ac- 
tion. Thus  the  minute  particles  of  the  volatile 
terrestrious  matter  afloat  in  the  inferior  region  of 
the  atmosphere  in  such  districts,  preserving  their 
putrid  qualities,  and  being  thus  amalgamated  with 
the  elements  of  the  incipient  formation  of  dew, — in 
this  their  subtile  state,  penetrate  with  the  latter  by 
the  lungs  or  pores  of  the  skin,  into  the  systems  of 
persons  exposed  to  the  action  of  the  atmosphere,  in 
such  regions ;  and  this  putrid  matter  being  thence 
blended  with  the  mas?  of  the, blood,  bls  hy  inocularf 
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tion,  quickly  produces  its  effect  by  the  species  of 
disease  it  originates. 

It  is  likewise  a  characteristic  of  the  presence  of 
these  terrestrious  miasmata  in  the  inferior  region  of 
the  atmosphere^  that  the  transition  of  temperature 
from  excessive  heat  to  cold^  which  occurs  at  or  shortly 
after  sunset^  is  more  rapid  in  such  districts  than  in 
those  which  are  exempt  from  them.  This  circum- 
stance^ connected  as  it  is  with  that  of  the  earlier 
deposition  of  dew  in  marshy  districts  than  elsewhere^ 
alluded  to^  appears  to  have  its  source  chiefly  in  the 
Miperior  weight  which  the  presence  of  these  mias* 
mata  impart  to  the  air  with  which  they  are  blended ; 
which  at  the  instant  of  its  undergoing  the  change  of 
its  propertied  induced  in  the  evening,  by  the  inci- 
pient preponderance  of  the  negative  action  of  the 
earth  over  that  of  the  sun  on  the  atmosphere,  causes 
the  air  of  such  region  to  coalesce  with  greater  ra- 
ipidity  in  entering  into  this  its  change  of  properties :— ^ 
which,  by  the  equally  rapid  neutralization  of  the 
bxygen  of  such  region  of  the  air  which  this  change 
of  its  properties  induces ;  together  with  such  early 
formation  of  dew,  cause  these  sudden  transitions  of 
temperature  for  which  the  air  of  pestilential  districts, 
at  the  commencement  of  night,  is  so  remarkable.     , 

To  conclude.  It  will,  I  trust,  appear  manifest 
from  the  preceding  observations,  that  the  pheno* 
menon  of  dew  has  its  source,  not  in  the  principle  of 
le  rayonnement  nocturne  of  caloric  or  heat  from  the 
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earth,  as  assumed  in  the  preceding  theory ;  but  in  the 
planetary  principle  of  negative  electrical  action  on 
the  inferior  region  of  the  atmosphere.  And^  inde- 
pendent of  the  circumstances  connected  with  this 
phenomenon,  induced  by  the  repulsive  and  attractive 
action  of  the  opposite  classes  of  bodies,  as  noticed, 
to  receive  its  nightly  deposits,  that  the  variations 
•which  are  observed  to  occur  in  it,  have  their  source 
in- one  or  other  of  the  causes  assigned,  viz.  in  the 
different  degrees  of  decomposition  of  the  air  acted 
on : — ^in  the  interruptions  to  the  combined  and  more 
perfect  action  of  the  planetary  principle  in  which 
this  phenomenon  is  assumed  to  have  its  source,  on 
the  inferior  region  of  the  atmospliere,  or  that  of  its 
occurrence,  induced  by  the  interposition  of  clouds  or 
other  bodies ;  or  by  the  occurrence  of  the  aqueous 
condensation :— or,  finally,  in  the  class  of  causes  con- 
nected with  location;  in  which  it  will  appear  that 
the  radiation  from  the  earth  in  which  they  have  their 
source,  though  an  qffect  of  heat,  is  not  so  much  a 
radiation  of  heat  as  of  moisture  and  volatile  earthy 
matter,  sublimated  at  the  time  into  this  region  of 
the  atmosphere. 

And  here  I  cannot  help  noticing  a  fact  said  to 
have  been  ascertained  by  Dr.  Wells,  quoted  in  the 
Notices  Scientifiqties,  in  the  article  sur  lajbrma- 
tion  artificieUe  de  la  glace  au  Bengale,  by  which  a 
distinction  is  sought  to  be  established  between  radiO' 
Hon  from  water  and  evaporation,  as  follows.    ''M. 


The  Atmo^here.  415 

Wells  a  prouve  qu*  k  Londres,  et  ceci  tranche  toute 
di£Bculte^  Teau  se  congele  quelquefois,  k  une  tempera* 
ture  superieure  k  Z^ro,  sans  rien  perdre  de  son 
poids^  comme  cela  devrait  Stre  cependant,  si  V  eva- 
poration avait  quelque  part  au  phenom^ne."  It  is 
likewise  demanded,  '^  en  admettant  que  Y  Evaporation 
fGlt  la  cause  de  la  premiere  lame  de  glace  dont  Teau 
se  recouvre,  il  faudrait  toujours  chercher  comment 
Tepaisseur  s'augmente  graduellement  pendant  la 
nuit,  lorsque  toute  evaporation  est  supprimeef  If, 
as  is  here  assumed,  that  evaporation  from  water 
yere  entirely  prevented  by  the  first  crust  of  ice  that 
forms  on  its  surface,  there  were  little  need  of  the 
fact  above  cited  from  the  experiments  of  Dr.  Wells 
in  support  of  the  principle  assumed,  as  this  of  itself 
would  ** tranche  toute  difficulte"*  respecting  it.  But 
I  must  be  permitted  to  deny  altogether  the  correct- 
ness of  either  fact,  from  the  simple  circumstance  of 
their  total  impossibility.  For  as  to  the  first,  that 
which  water  loses  in  changing  from  a  fluid  to  a  fixed 
state  or  that  of  ice,  being,  as  I  assume,  a  component 
and  indispensable  part  of  its  substance  when  in  its 
fluid  or  perfect  state,  t?f«.  a  portion  of  its  oxygen  or 
solar  base;  it  cannot,  consequently,  be  withdrawn 
without  the  body  from  which  it  is  taken  being  dimi- 
nished by  so  much  in  its  substance  and  weight.  And 
as  to  the  second,  ice  is  but  another  and  more  com- 
pact species  of  snow,  both  substances  consisting  of 
congeries  of  minute  crystals ;  and  consequently  they 


«STe  aufflciMtly>i^oro«i^  to^a&inititii0iiK:M*4teft{ft  %y 
€aapotntion^ihA  portion  o^rte  e^ldlidls^li^VM^^^ttMH 
^niaji to*e£Kefict this  duingt  invwtit  fy6m itl<fiiiiSi't¥^ 
£x0d '.  6tQ^:i-^he  sole  t  ^^ffihreRce^  ]^rtia^s^'  t>k^l^^^iih 
ltKeieTQ|>or4ition  ^  vmter  ^PrhiiCih  ik 
'iAodinm  df  la  sh^et  of  ice  frimi' brdindri^  «^^ia{k^ 
-bemgyiiimiiai<t(i«>flukl^pb96ed  thkt^K  k'^fiO^f^ 
the  portion  of  it  thus  lost  by  evaporatfeft/'^fe  dS^^ 
-gaged  in  a  more  perfect  ttaie  ^f  dfscompoH^ifk  tlian 
when  no  such  substande*  impe^^' 'it&^  l^tto^^'fiMfe 
^evolution/  A  simple  ^perim^  ^11  ieh^  tt^^Mfel^ 
trate  th^  extraordinary  effect  on  *he  *ei*p6ttNi^^if^ 
^ater,  induced  by ^ the  action  of^'^i^o^i'^kd  iftatfifife 
interposition  of  ice  tioes  not pr^eht  eMporOtiin^^l^ 
water;^  ph.  if  *a  nanpow  tod 'deep  tub;  d^>6A(e)^'^il^ 
-vessel/  be  filled'  about  one-third  irfnte  dejJffl'^Vi^iyi 
water;  and  expoised'  imleoirered  dttring^ii  #dsty%iigilK^ 
if  the  frost  be  suffidlentty  pttvrefrfiil;  it  ^friB  Ttk!^  All 
thaty  iiV  a  short  time,  a  s^eet  oF  ic6  wi!l  be^M  Wlbttil, 
riot  df^  ik&  ^lijface  tfthe  -wati^r;  but  at  rf  cetlttifi  ^ 
tance  above  it,  near  the  mouth  of  t^fe  't^ste?/*6Bii(ial 
ite  iirterior  etirfiafc*;  whi(*h>  if  the  >acJt?6rt*  lidrftlnue 
Wth  ^^ffi^ii^irt-  force,  will '  shortly  ext*ttd  itsdf*  i|Mfe 
a^ros^  leiiving  a  hollow  space  *of,*pcrhttp*i*  feot^ 
More  beiween  the  iurfede  of  the^W*ter  fand'ilr.-'"'ftft 
same  eircuftistanee  maiy  ^be  bbsterved'  After '^^fitet^jr 
night,  in  ruts  or  hollows  of 'nfeds,  *fi^j  ivteehr^llfe 
V^ter  acted  on  is  sruhk  beneath  theles^fel  bf  HMfe'^taibuth 
of  the  pit  which  tontahi?  it  ;-^fte  Shetft  ^f  itefojtt^g 
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at  a  certain  distance  above  the  svahce  of  the  water, 
and  coiUinmng  to  increase  in  thickness  after  the 
mouth  of  such  pit  or  vessel  has  been  hermetically 
■ealed  by  it,  which  could  not  possibly  happen,  were 
the  evaporation  from  the  water  beneath  suspended 
by  its  presence ;  as  from  that  only  it  could  derive  its 
increase  of  thickness,  after  it  had  been  once  per- 
fectly formed. 

This,  as  in  the  phenomena  of  dew,  may  be  re- 
garded as  an  effect  resulting  from  the  interruption 
produced  by  the  sides  of  such  vessel,  &c.  to  the 
collective  and  direct  action  of  the  planetary  prin- 
ciple in  which  both  the  phenomena  of  dew  and  frost 
have  their  source ;  which  by  preventing  the  direct 
action  of  this  principle  from  coming  in  contact  with 
ihe  surface  of  the  water,  so  as  to  cause  its  congela- 
tion, as  if  fully  exposed,  but  being  at  the  same  time 
gufficiently  powerful  to  produce  its  rapid  evaporation^ 
thus  in  its  ascent  arrests  the  latter  at  the  point  where 
its  more  perfect  action  is  sufficiently  powerful  to 
convert  it  into  ice. 

Thus  it  will  appear  how  totally  unfounded  in  fact 
are  the  assumptions  here  noticed ;  affording  as  they 
do,  a  new  instance  of  the  vice  of  the  Peripatetic 
schools  so  admirably  exposed  by  Bacon,  "  of  twisting 
real  phenomena  into  the  shape  suited  to  a  precon- 
ceived constitution  of  things." 

I  cannot  dismiss  the  Notices  Seient\fiques,  by 
M.  Arago,  without  observing  that  the  explanation  as 

£  £ 
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idea  of  the  in^eiu;e^A  v^getiyaon,!ei^rQi3ed  bj,t|lpi^ 

« 

'^j^ijLn^lloiisa^'' founded  on  the  assim\ptifjip,  thM  as 
t^i^  .r#flef^d  %ht  of  the  m^on  is  not  foimd,  <p  ^ff^ 
U^  tef^ffieraiures  it  cannot  exercise  aqypp^rt^lfvf, 
influence  on  vegetationr^transferring  all  siwb  ,^  .t^ 
etffects  assumed  to  foe  produced  by  the  r^^finpt^^ 
noctnrne,  bj  in  my  opinion^  by  no  ni^eAff^,  ^9f^ 

factory..  ...    •  ,  .:|.;fM;(,Mi 

.  It.  is  known  that  the  ^o^ ^g*^,  inde{^ii^^,qf 
ten^iierature,  exercises  a  powerful  in^uenoei  <¥K\tlM9<i 
€»lam,  BJid  health  pf  vegetables;  and,  as.,  no^ii^^ 
in  th^  systeoL  of  niature  can  be  supppsi$4.  ?9^9^ 
object  ;^0j..  in  my  opinion^. the  reflected  lig^j^  ^^t^ 
moon,r  independent  of  its  utility  a«  constitu^f^f^i 
lamp  ^  night,  is  not  withput  being  indu^  witfji^;^^ 
influenoe  of  a  di&rent  kind«  This  influence^, f(s^ui||}f) 
ing  it  tp  ecdst,  is  moore  powerfully  develop|e4»<(f|s  ffl^, 
things  connected  with  vegetation  are»)  ixi .  n^o^^m^^ 
than  in  winter;  and  in  the  lower  latitude  ft  thrpui^^ 
out  the  year  than  in  those  which  approximate  nf^ax^^ 
to  the  poles. — Palpable  proo&  of  the  existence .  jO||^ 
such  an  agency  are  furnished  by  the  efiectof  the  humi 
light  inputrjfying  meat,  however  fresh,  expo^,t^, 
its  action ;  as  likewise  by  its  injurious  efiects  Pff  tbf^^ 
sight i  a  circumstance  so  well  known  to  seai^^^wSi 
men.  With  such  proofs  to  the  contrary^.tod^nyj 
the  existence  of  such  an  agency,  were  to  luu^ar^*^' 
assumption  against  the  evidence  of  facts ;.  ^{i4t^  J'wA^ 
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fitaAhishes  additional  proof  of  the  extraordinary  Tartety 
^Ich  exists  in  the  list  of  natural  agencies. 

'This  influence  exercised  on  regetaMe^  asonl  avli- 
ili^  matter^  by  the  reflected  Kght  of  the  tnoon, 
lippears  to  be  of  ^fermenttMe  or  putrid  nature,  as 
iM^'can  only  judge  of  it  by  its  eflfects. 
"'^It  will  be  recollected  that  what  with  us  is  fo 
Dkhe  rausse,  or  spring  moon,  is,  in  the  southern 
hemisphere,  the  moon  of  autumn :  and  vice  t>er»d. 
NbW  the  process  or  change  which  fruits  undergo  in 
tht'lMt  stage  of  their  tnaturity,  may  be  regarded  as 
Mi  first  stage  of  their  decomposition  ;  as  is  proved 
U;^  the  more  delicate  species  of  fruit,  such  as  summed 
pters,  &c  And  consequently,  though  apparenthf 
illji&rious  to  vegetation  in  spring,  this  species  of 
i^iicy  assumed  to  be  exercised  on  regetables  by 
ihc^  reflected  light  of  the  moon,  must  in  the  oppo* 
ntte  hemisphere  at  this  period,  be  productive  of 
iiiisalculable  benefit  in  hastening  the  maturity  of  its 
vegetable  products :  which,  perhaps,  deprived  of  it, 
Wdnld,  many  of  them,  not  arrive  to  a  perfectly 
mAture  state ;  or  if  they  did,  it  would  be  at  so  late 
a  period  of  the  season,  that  there  would  not  remain 
a;  iufliciency  of  fair  weather  to  harvest  them.  Hence 
we  are  enabled  to  perceive  the  extent  and  im- 
portance of  the  influence  that  may  thus  be  exercised 
by  the  nightly  reflected  light  of  the  moon  on  the 
vegetable  kingdom.  And  as  to  its  seemngly  inju- 
rious eflfeet  in  nipping  the  early  buds  of  spring — he 

E  £2 
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m\at  be  bujt  littl9>¥ftrsod  Vk  Jttp  spien^  oif.  ^gj^u^ 
ture>  whodpe^  iK>t^kj^w^,ti^it  suchch^e]^^     Yf|[^ 
tati^n  in  its  em'fy  $tateys  ipij^tQ^Qf  being,  e^ve^^ti^ 
ujjurioun,  prove,. pptl^  ^ontr^y^  .h^Wy^|)e^efici|^ 

still  more  m  the. iifffswc^Qfj^ 

which   succeed  m/<c/  ai;^  f(^^^  ?^^^^t  ^.^I^^^^ 

Ibrmer  <»«e,  both.  whp^.ti  ^4  PtJ^f,  7^)^l.^  ^^J?P^ 
frOTft^  nofc  being  interrupted  iu .  tb^jg^pw^^b^:^ 
action  <rf  frostj  pEp9^t  ia .  the  spfjuc^  A^^^  mt^ 


aod  quality.  *  Ou  (the  Qoujtraucy,;  when  thp  7i^8;^|Sf j^ 
^  Wheatland  other,  wiojter  crpps,  is  seyeT^y.^^ej^k^ 
in  this  early  stage  by  thp^tipn  qf  fro^t^  the,i^ns|iinfi; 
harvest  is  uuifomily  abimd^,  <9pd  the  <iu^li^y  ^^^ 
lent.  The.  reason  oCt^s  appp^s  ^be,  t^a^^^ui^ 
the :  contmuance  of  the  chepl?  ,to  A^^r .  ypgetetion, 
vcaused  by  the  action  of  £rost>  to  wheat  and  ouer 
i  suiter  crops^  the  root  goes  on  acqui^i^  m  ifjucrea 


T 


Sf  }Uforce»i  whi^h,  a^  soon,  as  th^  !^tio|]^  o|  fijcwt 
ceaa^a,  causes  it  tp.,ac^  with  incfjep^d  lagoiu^^  in 
pushing  the  vegetation  of  the  plant :  ^  and  ^wmch 
vigour  not  beings  as  in  the  former  case,  exhausted 
at  the  period  when  the  increased  force  of  the  solar 
action  brings  on  the  season  of  blossom,  is  thus  re- 
served to  the  season  o{  hearing,  when  it  expends 
itself  in  the  production  of  the  grain ;  and  when,  as 


i 


wi(  Mi,  it  is  productive  of  t!he  most  l^eftcial  effect 
Tfhis,  as  the  same  analogj  mity  hold  good  among 
U^'  other  classes  of  regetable  productions  as  those 
iuiilded  to^  the  checic  to  f  egetation  induced  by  the 
influfefhce  of  the  Lune  rvusse,  supposing  it  to  exist, 
iBpiiead  of  beings  injurious,  ttaj  eventually  prove  to* 
y^ve  quite  a  contrary  eflfect. 
^*'j4js  to  M.  Volta's  theory  of  kail,  which  forms  the 
moject  of  an  article  in  these  ^'iVo^ic^i  Scieniffiqmw^ 
$e"  inipossibflity  as  to  its  correctness  being  suffi* 
ci^tly  pointied  out  by  others,  it  is  unnecessary  to 
Miy  more  about  it  in  this  place,  than,  from  some  of 
£ne  extravagancies  to  be  feond  in  it>  that  it  suffl- 
^Mitly  proves  the  lengths-  to  which  even  the  mott 
Hnin'ent  men  may  be  carried  away,  when  tbey 
iii^ertake  to  explain  natuhd  phenomena  on  anry 
Ai&r  than  their  true  principles.  And,  as  a  further 
xJnsequerice,  the  value  (^  suck  principles  whm 
^jmd;  not  only  from  their  utility  in  a  scientiflc 
Knht  of  view,  but  from  their  enabling  man,  by 
uVesting  Nature  of  the  harlequin  trappings  with 
vluch  theorists  sometimes  encumber  sndf  disfigure 
ler^  to  contiemplate  her  in  hef  primitive  simj^icity 


(n^  beauty. 
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jFbg^^  difier  in  mything  firoip.  elouda,)  otithB^fy^ 
stage  of  the  aqueous  condensation^  biit  hi:  tbe  .ragifini 
of  the  atnk>Bphere  where  they  occur;  i they  bea^ 
kidaced }iy thf  inverse  action; to  a^oertaixiexteitt^of 
the-electpicalpoles  of  its  opposite  aerifonniihas^^ 
saeh  regito.  The  phenomenoii  of  dbgy'^and^tbtbftE 
deWji^:  approximating  in  their  nature  still  ;«l0segR[ 
thaa  tJle  (fiirnier^  beingv;  in  &et,  ^hnt  .diflbienb 
modificatioiis  of  the  seine  action  ia  the^^  infeeiaa 
region  of  the  Bir,  i.  e.  the  incipient  actitm  ^fidib 
approacIuBg  adtwepole  aa  the  electrical  baisyBi^afftit 
opposite ;  thereby  iiiduciagy  «s  noticedy-dl^iailvgNA 
action  of  the  latter  to 'ascertain  e^ent)  aad.byithft 
incipient  change  of  its  electrical  prope^rties^ihliu^ 
induced^ converting  it  into  a  mass  of  viapo^.'  Whic^ 
it  may  be  observed^  the  more  powerful  action  6t1im 
aetive  dectrical  pole  thereon^  dissolvesy-^thenofe  set 
storing  to  this  stratum  of  air  its  previousr  transT> 
pareticy:  Hius  it  will  aj^ear,  that^  in  dl  ciisesp 
fog  is  an  effect  of  ihetransitums  which  take  plaeeii^ 
the  direct  actum  of  the  primary  electrical  forces  ion! 
the  atmosphere;  and  consequrartly  is'  confiBediof 
thC;  theatre  n^tUs  oc^ioji,— 4ts  infierior  r^on.  ^  <^n^,T 

But,  as  observed  of  dew,  the  varicms  degtees^sof 
the  density  of  fog,  as,  it  may  be  added,  of  the  length* 
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of  its  duration^  must  depend  on  circumstances  half 
local,  half^oreign;  its  occurrence  pre-supposing 
the  existence  of  humidity;,  to  a  certain  extent,  or 
imperfect  decomposition  of  the  air  in  the  inferior 
it^ion 'of  the  atmosphere  of  tiw  distriist.  wheni  it 
aoevB;.  and  which  maj  be  said  to  constitute  |iti» 
haati  ^s  the  various  degrees  of  its  iatenaity  der 
i^nd^  at  once,  on  the  amount  and  ({aalHy. of  «*hii. 
base^  «nd  on  the  force  of  tiie  aetioa  of  the^^fumiuHrjp 
(dcotriaal  force  by  which  it  is  induced.  Thus  fiiga 
not'dnly  vttry  in  their  intensity  in  proKiraate  vegiona 
M^lker'^ame time^  but  in  the  times  ot  iSiaAt  dmratiou; 
according  to  the  circle  of  eiectrie  actiott^  by  tHiaav 
eUtages  they  are  indocedi  F(^^:in  xdl^necr :ito 
Ibe  latter  circomstanee,  being  literally  diYisiUeii^ 
tknefkindi,  dmtnal,  lunar,  and  amual  iJ^ikB  oi^^t 
wtenM,  as  of  longest  duration^  being  those  induced 
Vf  tii^  ohanges  in  the  annual  circle  at  the  beginning 
of  winter,  pa^rticularly  in  the  higher  latitudes^  soma 
tidie  bdSore  the  setting  in  of  firost:  as  the  lightest 
af«  those  which  in  summer,  cover  the  beds  of  rt^mi^ 
Of  of  tnarAes,  at  the  dawn  of  day,  and  at  sunset^ 
nuttk,  in  fair  weather,  the  incipient  action  at  tliese; 
periods^  of  the  opposite  eleetrical  forces  on  the  in^ 
forior  region  of  the  air,  in  the  diurnal  circle  of  dieir 
wab^umnL  The  lunar  fogs  usually  occur  on  the  lunor^ 
itUercalarier  which  precede  tiie  sotting  ^in  of'thef 
Acaor  4ide,  which  is  of  the  game  name  with  that  of 
tko.  dotniaaat  primary  electrical  force  at  the  time,' 
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or  bn'^ the.  daya  immediately^sobsei^eBi?  thef etbi^dii) 
-p^w^  1^  tUsiF  V  oedamiKxi  Joieingr  Usually  'tbeiconEri 
i]|(9nceme^t)0f  isummen'ond  of.wkrter.A^  ^vwvji'^t  -vivA,  to 
.  >Xhct;sp0dd8  o£r^s;HiirIiioli  .ibuall^jpremibdu^^ 
peHQdsx^*£rx)at^<a()pear  tb  ih»ve>tbeir  Akufcw^iiyllAfl 
copious  radiation  of  toxjngenfrom «the  <fi«qw|£«|eiii2i 
tha  earthy iinduQod!  b]r.)lihbiaiiegati¥a  aotaon^*!  ifidcl^^ 
avresUk^m . itst adeesit/  b^x^ the (^resenca^iof  tlie  Mkgtn^^ 
tiye,  pole,  :atad  the  ^ectncaL change  isl  ita^pvopttim^^l 
indTuoqd'bythe  action  of  4helatteiv<]S  doategto^-iniik* 
ar«abeet  •of  'Tapirar  ^ab  isome  di$tance  ^dra^tfiiacaarttai^^ 
snr£Euse«'  •  >  Ifut^  fotwihg- '  to) •  ^Am  charige>/ nCi 'itireckiott^^ 
whkh  takes^placiadiL-tbeinainiactiQn  of.'thefneifatsrdi 
electncaL'ferce^  before  the  biisakii^iiptdf  ^mt^fihilJ 
class-. of  tog,  induced  by  them>  gentoally  cloiwa^ff 
somo fiine pevious to thetkaw;  ofivd^ch iatt^y thuii 
its  diBsolntion  may  be^ regarded  as  ari  indeji.v  .ivn}  \*^ 
It  bas*  been  observed,  at  the  comuienc»aie|tt  -^f* 
this  article,  that  fogs  differ  in  nothing  from  ^ekub ' 
but  imth^  region  of  their  occurrence*  This^  shows 
thatra  certain  analogy  .subsists  between  the  phenor' 
menon  of  fog^  and:  the  aqueous  condensation);  Itfad;^ 
as' refers  to  this  analogy,  that  the  phenomenA  of  ib^> 
are  divisible  into  opposite  kinds:  but  thatliilNaU' 
cases,  as  hating^  their  source  in  change,  they  xa^ 
be  regarded  as*  intermediate  or  connecting.  linkk' 
between'  dissimilar,  or  previously!  existing^^ ^a^dti 
proximate  -  atmospheric  phenomena  of .  a  ^  liiffia^eDtj 
kind.     Thus  the  species  of  fog  of  which  wevhavei? 


of /air  weathers  >«/the  oppositenipeteie^y  t^  thaV' 
^^ch/isoMmeBcosiiathe  middle  regi<Hi  efitheatttios- 
plifertw  audi }theno6:  descends  intq  tfaat^<b^l4w  Iryi^; 
if  .>it'jpragresae» ' to  a  aertatn.  degpee><  ai  itivaiiably' 
tlifeifihreruttaer  oiram^  /andtheicltas^of  pheaoiaenfi* 
itjtpAucoa.'  From  ivdiich  ilifoUbWa,  that  thonb^tiie]^ 
1^901  ^^  fouroe'  intaimiiar  prindpla%i-4.tiieiiei  vppcM  t 
8tteu8{)eeiea)<of  fogv  indiodte  the  exactly/ bpposiM^ 
sffftoies^itreatber :  andlience  the'neoe89ity;«lTOl>der• 
taa€sprrtctialowledge  of  the'Weatherith07precede>u«« 
if>intini>iintainea8  regions^  paititularfy  in  die*  victnityr/ 
qfiiihe'Seai,  to  observe  the  6aecti(M%fi?erticMj^  takeil^^ 
bif<fQgBy  f.  ^  whether  they  rM&  or  ifercoitf /ias-:  iil'^ 
the.  datier  cane,  these  phenomena'  are  a  eerlain  iagm<* 
of  rain,  and  not  unfrequently  of  tempeak ; .  ithmiaMji 
iHhaf  ascend,  no  such  jdienomena  need  beappib- 
hfiflidekLi---  ■  .■•     •  ■    -.-^ 

Again>  the  state  of  the  atmcepbere,  which^  during^ 
the.  t  periods  of  the  Imar  fogSp  (as  noticed)  most 
freely  respond  to  the  lunar  changes,  bythe  species  ? 
o£  log  vhich  Recedes  £Eur  weather^  will  al80>be» 
fdimdi  the  state  of  the  atmosphere  which  ihosfcTea^. 
dUy^oxigiaates  the  opposite  species*  For  the  exH  * 
istince,  Lin  any  region  of  the  atmosphere,  of  thei 
imperfect  decomposition  of  its  air,  which,  w  noticed^. ' 
constitoises  the  essential  base  of  fog,  appears^  though'  • 
in>  a  modified  degree,  t^  be  na  less  ndcessary  in  the  • 
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middle  region  than  in  the  inferior,  in  order  to  a  free 
formation  of  the  specie3  of  £>g  in  which  the  aqueoni 
condensation  has 'its  Murcew  ^  Andlience  we  are  led 
to  perceive  another  of  the  wise  dispositions  of  Na- 
tuie,  in  sttpi^ying  <thifi  base,  where  ttiost  naidd^ 
diuingtheheats<df  tummer,  to  the  midfi^is^^^ 
of  the/ air,  rts^  amid  the  summits  of  tke<1iSgh^ 
roiig«Biof  modntioin^^  ihe  disBdutioii  of -tfie  miim 
mthf^Aikh  they  «rfe  covered,  attd  the  ev^qtm^^tisdi 
co&sequent  thereoni  Thence,  hjrthe  "ft^dq^fintMWtf 
currenoe  of  rain  •  which  the  ))nsenoe  of 'fjb^ohmiijir 
indutem  such  regionsy  causing  a  etrntitiitttt-iwioivp 
tion,bf  fresh  8iipj^,^t^^  tl^  wns^  in  tv^M^'Mlv 
most-  eensiderable  rivers  of  the  earth'  hisMtt'^idi^ 
source^  •  ■  - » 
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i,,i  vi.  METEOBOLOQY.:..'  ,. 

fiUmaf  in  the  preceding  pagea^itraMcd  onsecu* 
tiH^  fivflfci  of  th0  phenomena  of  >liglit  end:  heat^  m 
^uPtid,  &c.  induced  by  the  direct  poative  electric 
totioa  of  the  ran  and  earth,  through  the  medium  of 
tbeir  jfM»&«  on  our  atmosphere*  Secondly,  of  the  t»* 
vet(9^  eketric  ucthn  in  its  middle  region,  by  means 
V^iuveof  the  extremes  <^its  temperature  are  modified, 
tb^  earth  supplied  with  a  continuance  of  refireshing 
riiiiis^  and  the  grand  principle  of  circulation  between 
the  elemrats  of  air  and  water,  so  indispensable  to 
their  mutual  regeneration,  is  upheld  and  perpe- 
tuated ;  and  thence  taken  a  review  of  the  pheno- 
mena in  its  inferior  region  consequent  on  the  elec- 
tric collisions  therein,  induced  by  the  changes  in  the 
action  of  the  primary  forces,  whether  diurnal,  lunar, 
or  annual:  my  next  object,  in  order  to  pass  in 
review  the  entire  circle  of  atmospheric  phenomena, 
and  thus  conclude  this  important  part  of  my  task, 
b  to  offer  some  observations  explanatory  of  the 
phenomena  peculiar  to  its  superior  region,  likewise 
assumed  to  be  effects  arising  from  electrical  coUUiatu 
in  this  region. 

From  the  preceding  parts  of  this  review,  it  will 
be  perceived,  that  though  the  theatre  of  the  main 
inverse  electric  action  by  which  the  circulation  be- 
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tweeii  tlie'  tel6ni(e*(tt  of  1air  and^fWfttei^is'iepriii^ 
&c.  be  cbnlihed'tb  ite  Middle  regipni  that  «mdsi 
eliefctric&I  cbllisibtis  4d'l3ieiet^h  cm;^^^ 
vetisle  Hctidh  ih  this  regi&n>  are  not  oonfta^«h^MW) 
biit  thl^i  the  li*)^/Wibr^^nd  <»^^ 
it  is  enclosed  on  either  side^  and  which  confltkujlii 
the  grand  atmospheric  depdts  of  its  opposite  elec- 
trical bases^  are  equally  the  theatres  of  electrical 
collisions.  Which  collisions^  in  these  opposite  re- 
gions of  the  atmosphere^  originate  phenomena  not 
only  dissimilar  from  each  other^  but  from  those 
consequent  on  the  main  inverse  action  of  their  poles^ 
in  its  middle  region.  This  difference  in  the  pheno- 
mena thus  induced  in  the  inferior  region  of  the  at- 
mosphere^ from  those  of  its  superior  region^  it  will 
readily  appear^  have  their  source  in  the  difference 
subsisting  between  the  masses  of  the  air  of  these 
opposite  regions :— the  inferior  being  the  grand 
depot  of  its  solar^  as  the  superior  region  of  its  ter- 
restrious^  or  negative  electric  base.  The  air  of 
either  region^  however^  not  being  assumed  to  be 
exclusively  composed  of  either  base^  but^  on  the 
contrary^  that  the  air  of  each  is  slightly  blended 
with  its  opposite ;  without  which^  the  condensations 
in  either  region  in  which  these  their  phenomena 
originate^  could  not  progress. 

Thus^  though  the  principle  in  which  the  whole 
of  this  class  of  phenomena,  whether  in  the  middle, 
in  the  inferior^  or  superior  regions  of  the  atmos- 


pherOjl  >  ke-  the  samoi  nizk  the  inverse  deotric  ac- 
tion ob  ih6w  baaes^' induced  by  the  colUfiion  of  th^; 
oppofite^ electrical  poles, in  each;  yetj  owing. to  the 
ganoepi  assigned  J  there  is  a  great  ranety  in  the  plier 
liotalenailwhidBi  thi»  species  of .eleii(tric,^ti4m  in^ 
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,  AVRQRA  BQREIAWS  AND  AV^ifi^Wli 

.  Of  all  those  Impinous  appear  wees  iu  tb^  BtvM^. 
phere  which  are  known  by  the  C(»nmon  d(aaQ|nii¥lh 
tion  of  meteors,  wh^ather  from  the  conne?d(A  tk^ji 
are  known  to  have  with  the  poles  of  the  earthy  .Ifie' 
extraqrdinary  elevation  of  the  region  in  whiob  iA^{ 
appear^  the  periods  of  their  appearance,  th^.iQ^lkr] 
ence  they  are:  foimd  to  exercLie  on  the^mf^mii^) 
needloi  the  yariona  t^hades  of  colour  and  of  lv^UiM)(xj[| 
of  their  corruscatiops  as  connectied  with  the  ii^I^osim 
hemispheres^  ai^d.  with  .particular  latjjtude^  wd}«h) 
calities^  or  the  uni|[^rnir  and*  as  it  w^Cj^  playftd  n^mr^ 
ner  in^  whicli  they  difi^iarge  their  ti^poitiyp  :&P^:ii^a 

'*  ensweeping  first 
The  lower  skies,  tliey  idl  at  once  ticmviei^  -mums 

High  to  the  crown  of  heaTOiy  and  all  ai  ciust    >  I  'i  v/ 
^  Relapsing  quick  as  quickly  reaso^Ki^  *   in 

And  mix,  and  thwart,  extinguish,  and  renew. 


1  • « 


AU  ether  coursing  in  a  maze  of  light  ;** 

the  aurora  horedUs  and  austraUsj  in  whatever  f&Mi^ 
of  view  considered,  deservedly  hold  t^  first  i^Uoe.^* 
And,  by  way  of  preface  to  such  observations  ai>  i- 
have  to  offer  touching  the  principle  in  which^  as; 
assumed,  they  have  their  origin,  I  think  it  necessaigr^ 
to  notice  a  few  of  the  leading  &cts  conneeted  with 
them,  as  I  have  found  them  in  works  of  science. 
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Thus^  as  to  the  periods  of  their  occurrence,  I  find 
the  following  passage  in  Ree^s  Cyclopadia.  **  It 
bas'been  obserred  that  the  ontnHra  hofedU$  tire  more 
Mxmnon  about  the  time  of  the  equinoxes  than  at 
!iAe)f  seasons  of  the  year.**  Again,  in  reference  to 
tiM'  locations  in  which  they  are  observed  to  appear 
aiMlt  frequently,  and  in  the  greatest  splendour  :«~ 
^^iPravellers  agree,  that  in  Siberia  the  aurora  ap- 
pMtfs  m  greatest  perfeetumJ''^ln  the  north-eastern 
piHi  of  Siberia,— According  to  the  description  of 
GWmKii,  translated  by  Dr.  Blagdmi,  these  ncnrthem 
lll^lta  are  observed  to  begin  with  single  bright  pit- 
Itfir;  rising  in  the  north,  and  almost  at  the  same 
tiiBJe  in  the  north-east,  which  gradually  increasing 
soMptehend  a  large  space  of  the  heavens,  rush 
dtoiit  from  place  to  place  with  incredible  velocity, 
ind  finally  almost  cover  the  whole  sky  up  to  the 
lenith,  and  produce  an  appearance  as  if  a  vast  tent 
Rras  expanded  in  the  heavens,  glittering  witii  gold, 
rubies,  and  sapphires."*  ^  It  is  attended,**  he  further 
observes,  ^  as  I  have  learned  from  the  relation  of 
many  persons,  with  such  a  hissing,  cracking,  and 
mskiog  nmse  through  the  air,  as  if  the  largest  fire* 
mdcs  were  plajong  ofil  The  inhabitants,  to  de* 
Kirifae  what  they  then  hear,  make  use  of  the  ex- 
pMssftte,  '^  spolochi  chodjat ;'  that  is,  the  raging  host 
ur^pasMDg^''  ''  A  person,  who  resided  several  years 
il  Hudson's  Bay,  confirms  M.  Gmelin's  relation. 
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particularly  of  their  rushing  iioise.  ^Mi.^  Bellnap, 
€3i  Dov.er,  New  Hampshire^  North  An^riea^  t^Mtiftei 
to  this  &ct»  &G.  ^c*!  AgsjJij  it:is<remack0<l>itfait 
*^  Siberia  is.  the  coldest  oouhtrjr  ou  Mrtbw.;t{Ai* 
proof' of  the  intimate,  connexion  which  these  fAiMi>* 
mena  have  with  the  poles  of  the  earth  may  bi^<at(ri» 
that  witk  the:  exception  of  the  evening  of  the  Wk 
September^  1827,  the  aurdra  borealis  had  not  hMi 
seen  at  Paris  for  twenty  years*'  r  * 

**  Aurora  australes  have  been  Icmg  since  obsesvied 
towards  the  south  pole.  On  Februaix  the  *  ISitk 
1773,  in  south  lat  58^  Mr.  Forster,  vlio:  aooonfir 
nied  Captain  Cook  in  his  voyage  round  the.W^ii^ 
observed  '  a  beautiful  phenomenon  (ha  says);diiiiig 
the  preceding  nighty  which  appeared, again  tbis.eod 
several  following  nights.  It  consisted  ^f:  }oi^c(h 
lumns  of  clear  white  light,,  shooting  up  froqi  the 
horizon  to  the  eastward,  almost  to  the  zeni^hj  and 
gradually  spreading  on  the  whole  souther^  part  of 
the  sky.  These  columns  were  sometimes  ben^  idde- 
ways  at  their  upper  extremities,  and  though  in  moit 
respects  similar  to  the  northern  lights  of  our  hemis- 
phere, yet  differed  from  them  in  being  always  of  • 
whitish  colour,  whereas  ours  assume,  various  t|Bt% 
especially  those  of  a  fiery  and  purple  hue.  Tkt 
sky  was  generally  clear  when  they  appear ed^ .  m4 
the  air  sharp  and  cold,  the  thermometer  standiiig 
at  the  freeaing  point." 


*  '!M»  tti  iWrange  or  eleVatton'of  ihe'Mirorti  b6tea- 
'M/WiAugli  M  in 'ordinaiy  clouds;  Variations  ih  the 
^(itevatMm  of  those  which  originate  them  may  occur, 
•ye^-the  vAkole  of  these  phenomena,  the  same  as  the 
-forger  eldss  of  globular  meteors,  appear  to  belong 
•to' die  superior  region  of  the  atmosphere;  and  as 
i^H^Id  seem  to  a  region  considerably  beyond  the 
&ewvd  of  light.  See  Mr.  J.  Dalton's  Paper  on  the 
height  of  the  aurora  borcalis  above  the  surface  of 
Ithfe  earth,  read  at  the  Royal  Society  on  the  17th  of 
lAf^ifil;  1828:  particularly  one  seen  on  the  29th  of 
-^Miftch,  1826,  at  Warrington,  whose  elevation  he 
«^litftated  to  be  about  one  kimdred  mileg  pefpendi- 
?lftAar  ascension  from  the  earth ;  and  by  another  com- 
^pUtation  150  or  160  miles. 

*^'''Iii  referring  to  the  opinions  of  philosophers  on 
'Iflve  '  nature  and  source  of  the  aurora,  we  shall  find 
^em  to  be  any  thing  but  satisfactory  or  conclosive. 
^Thtts  the  famous  Dr.  Hallcy  imagined  that  the 
^Watery  vapours,  or  effluvia,  rarefied  exceedingly 
^mibterraneous  fire,  and  tinged  with  sulphureous 
creams,  might  have  been  the  cause  of  the  aurora. 
-Bi:  de  Mairan  assigns  its  cause  to  be  the  zodiacal 
•Kj^t,  "which,  according  to  him,  is  no  other  than 
l^k  suift  atmosphere.  M.  Euler,  on  the  contrary^ 
^mktl  the  cause  of  the  aurora  borealis  not  owing 
to' the  feodiacal  light,  but  to  particles  of  our  at- 
mosphere, driven  beyond  its  limits  by  the  impube 

of  the  light  of  the  sun.     In  latter  times  ''  philoso- 
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phers/'  says  a  writer  in  the  Cydopasdia,  ^'hai^ 
been  naturally  led  to  seek  the  explioation  of  meteors 
in  the  principles  of  electricity  ;  and  tiiieire.is  now  iii 
doubt  but  most  of  them>  and  especially  theiailrov^ 
borealis,  are  electrical  phenomena;"  as^  ^'the/au- 
rora»"  it  is  added,  f^  may  be  partly  imitated  >  by 
means  of  artificial  electricity."  •'  r.' 

Finally,  '^  it  has  been  observed,"  says  the  actiole 
in  the  Cyclopedia,  ''  that  the  aurora  occasioiis;  a 
Tery  sensible  fluctuation  in  the  magn^etic  needle. 

Such  are  some  of  the  leading  facts  and  opinions 
recorded,  touching  these  singular  phenomena,  fronp 
which  we  are  led  to  perceive  their  connexioa  wiA 
the  poles  of  the  earth,  but  more  particnlarly/mA 
its  winter  pole.  For  though  they  frequently  appeir 
in  the  higher  latitudes  during  the  winter  months, 
they  are  rarely  seen  in  the  latitudes  of  Loiidon  tor 
Paris,  except  about  the  periods  of  the  equinoxef^ 
and  never  later  in  the  season  than  the  verna^  equi^ 
nox,  or  during  the  period  of  the  atmospheric  pheno- 
mena it  induces.  We  are  next  led  to  perceivt^ 
from  the  extraordinary  splendour  with  which  they 
appear  in  the  N.>  E»  of  Siberia,  the  superitt  wih- 
flective  agency  exercised  by  land  superfieiefi  oftr 
that  of  UHiter,  other  circumstances  the  sami^  «b 
these  phenomena  the  same  as  on  temperature;. (to 
which  circumstance,  I  think,  may  chiefly  be  ascribefl 
the  very  marked  difierence  observable  between 'tiieir 
appearance  in  the  southern  and  northern  hemti^ 
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frfieres :  and  which»  ia  my  opinicm,  places  the  imh 
existence  of  southern  polar  continenta  of  any  thing 
like  the  magnitude  of  those  which  surcouiid  the  op^ 
posite  pole,  bejrond  a  doubt* 

Now,  in  order  to  show  the  qorrectnest  of  the  •«# 
iuraptions  advanced  in  the  introductory  p«ragra|di 
respecting  the  cause  of  these  phenoiBtna»  and  con- 
sequently, the  close  affinity  they  bear  to  the  inrrerse 
^electric  action  in  the  middle  r^on  of  the  atihos* 
phere,  some  recent  instances  of  their  occarrence, 
and  circumstances  connected  therewith,  will,  I  ap^ 
fffehend,  be  not  only  deemed  sufficient  to  prove ; 
tbllt  to  show,  when  at  these  the  most  ordinary  pe- 
riods of  their  occurrence,  litat  the  anroni  make 
tlieir  appearance  at  the  equinomes,  that  they  are 
Me  first  ^eets  induced  by  the  change  of  position 
wbidi  has  taken  place  in  the  main  forces  of  the  ne- 
gative electrical  force  of  the  eartii  from  the  pole  of 
ito  approaching  summer  to  that  of  its  approaching 
winter  hemisphere.  And  further,  as  nothing  in  her 
-diapositions  is  without  object,  that,  particularly 
idbbut-  the  periods  of  the  equinoxes,  when  the  aurora 
appear,  they  should  be  r^arded  as  providcsitial 
warnings  instituted  by  nature,  m  order  to  advertise 
mankind,  and  place  them  on  their  g^rd  against 
•the  hurricanes  of  which  they  are  the  precursors,  and 
liy  which  they  are  sure  to  be  feUowed. 
r  Thus,  always  bearing  in  mind  that  the  main 
of  the  appearance  of  the  aurora  about  the 
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periods  of  the  eqiimoxeSy  is  assumed  to  be  the  t6^ 
yersal  of  the  main  focus  of  the  negative  force  tt^Sttt 
earth  from  one  to  the  other  of  its  poles ;  if,  I  s^^ 
an  affinity  subsisted  between  these  phenomeniet  aUi 
the  inverse  action  in  the  middle  region  of '  t)ie  Irtr 
mosphere  which  originates  rain^  the  former  6^in^ 
equally  remarkable  m  the  order  of  their  occurrence; 
in  reference  to  the  lunar  action,  as  the  lattei*^  shotdd 
of  itself  be  taken  as  a  strong  presumptive  prbdf  cl 
this  affinity.  And  as  during  the  period  of  the  ds^ 
cendancy  of  the  negative  force  of  the  eairth  ovfei^  the 
positive  of  the  sun' on  the  atmosphere^  or  generally, 
from  the  autumnal  to  the  vernal  equinox,  that  the 
order  of  occurrence  of  the  inverse  action  whicfr 
originates  rain,  is  assumed  to  be,  during  the  periods 
of  the  positive  action  qf  the  moon,  i.  e.  from  tH^ 
intercalary  periods  in  the  second  and  fourth  Turtdiir 
quarters,  to  the  same  periods  in  the  third  BXiAfitd, 
— ^thus  if  the  affinity  between  the  inverse  electiii 
:  action  in  the  middle  region  of  the  atmosphere,  and 
.tfia^t'Twhich  it  is  assumed  originates  the  aurorklA 
the  superior  region  above  it,  existed,  the  occurrence 
of  the  latter  should  correspond  with  the  jf^eriods  iof 
the  positive  action  of  the  moonJ  •      '  ■ 

The  autumn  of  1827,  it  will  be  recollected,  wis 
the  most  remarkable  for  the  appearance  of  tHii 
aurora  borealis,  both  in  Europe  and  America;  df 
any,  it  is  said,  which  occurred  during  twenty  yeaii 
before.     And  its  first  appearance  in  Europe  thb 
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a^op,  as  reported  in  the  newspapers^  was  on  the 
ipu^ht  of  the  8th  September^  in  Norway.  Its  second 
aj^pearance  was  on  the  evening  of  the  25th  of  Sep- 
^jember^  when  it  was  seen  at  Paris  and  London. 
Its  third .  appearance  was  on  the  night  of  the  6th 
qi  October,  when  it  was  seen  at  Manchester ;  and 
lin^jr,  its  last  appearance  was  on  the  morning  of 
^e  19th  November,  when  it  was  seen  at  Camar- 
ypa  and  Bangor,  about  two  o'clock ;  and  at  half- 
past  three  the  light  from  it  was  so  bright,  as 
stated  in  the  papers,  that  persons  could  see  to  read. 
It  continued  till  dawn.  And  it  was  mentioned  in 
The  Chranicley  London  paper,  of  4th  October,  this 
jear,.  as  a  curious  coincidence  '^  that  the  aurora 
1)prealis  was  observed  at  the  commencement  of  last 
laonth  (September),  in  the  United  States;  the 
]¥hole  northern  portion  of  the  heavens  was  filled 
with  this  singular  light,  &c."  Now,  as  to  the  order 
of  its  occurrence  in  reference  to  the  lunar  action, 
^  far  as  dates  can  be  referred  to,  we  shall  find 
that  its  first  appearance  in  Norway  (September  8,) 
^as  on  the  night  of  the  tlurd  day  after  JuU  moon, 
and  consequently  within  the  period  of  its  positive 
action  ;  its  appearance  on  25th  September,  was  at 
the  intercalary  period  of  the  first  quarter,  when 
Jfrom  its  greater  concentration  of  the  preceding  po- 
«itive  action  of  the  moon  at  the  period  of  the  change, 
it  is  the  most  powerful ;  its  appearance  on  Octo- 
ber 6th,  was  the  day  after  the  period  of/utt  mom; 
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and  its  appearftnce  on  November  \&i  was  exadAjr.ab; 
the  period  ofnewtnoon.  Thas,  it  will  be  ^em  tlttti 
the  periodic  of  the  appearance  of  the  aurora  of  the. 
autumn  of  1627^  correspond  in  every  instanfQwidi. 
those  of  the  positive  actian  of  the  moon  ;-*-^ap^x>at*' 
imating  mote  to  the  periods  of  the  9yw^gie$m\ 
proportion  to  the  advance  of  the  season ;  and.  conti 
sequehtly  to  the  more  decided  preponderance  'Of  tiid 
negative  action  of  the  earth  over  the  positive  of  thd) 
sUn^  on  the  atmosphere.  i  , .   t . 

Again/  in  ref^^nce  to  the  assmxied  t^onneixiDii: 
of  th6  autora  vrith  the  inverse  neiion  in  the  midfiift> 
region  of  the  atmosphere^  and  ti  its  being  u  sjpecii^^ 
of  sigmd  held  out  as  warning  of  approachipg  st^npi 
at  this  season  of  the  year^  the  following  facta  majft) 
possibly^  be  regarded  as  proofs.  Thus^  theaituom 
of  Septiermber  25th9  was  succeeded  on  the  9tfaOct;h]^, 
a  very  violent  equinoctial  gale  at  Parisj^  and  ia^itij 
vicinity;  being  at  the  period  of  the  interaiinftrff^ 
which  snteeeded  foil  moon^  or  exactly  ha^jalim^' 
nuMh  frctoi  the  period  bf  its  appearances^  Of  4hi$, 
aurora  6tli  of  October^  seen  at  Mancfaes^y  1  hvfP^ 
no  proof  of  this  kind  to  record,  for  in  addHioii  |^ 
my  not  having  been  in  EIngland,  where  it  omuIii 

*  These  phenomena,  h  appears,  reached  their  la^xun^pti  4fT. 
gree  at  London  on  the  night  of  Thuisday,  the  11th  Octol^a^ 
when  during  the  hurricane  of  wind  and  rain  which  occuiVeo 
there,  a  house  in  the  city  was  struck  with  the  electric 'fiiiid^'ii^ 
reported  in  the  papers  of  the  day.  '     -  ?  .f  s!  i  - 
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its  appearance  at  this  period/  and  not  having,  at  the 
^kme^  paid  any  particular  attention  to  this  assumed 
evinexion  between  the  appearance  of  the  aurora 
aikd  approaching  storm,  it  was  only  those  tempests 
whose  ravages  acquired  thera  a  publicity  in  the 
HMTspapers,  of  which  I  took  notes.  Of  this  con-* 
Mftien,  as  relates  to  the  aurora  seen  at  Bangor  on  the 
19Ui  '•  November,  there  is,  however,  no  want  of  such 
ditta,  as  eleven  days  after  (Friday,  November  30,) 
it  was  succeeded  by  a  hurricane,  of  which  the  fol- 
kfi^ryig  account,  copied  from  the  Morning  Chronicle 
c€*  December  7,  1827,  may  furnish  an  idea.  ^^On 
Friday  (November  SO,)  a  windmill  on  the  estate  of 
Mi '  Porter,  Esq.,  at  Chedroy,  was  carried  away  by 
the  violence  of  the  wind  from  the  eminence  on 
wiikh  it  was  ^situated,  to  a  distance  of  thirty  feet ! 
9ie/^  On  the  following  night  (Saturday,  1st  Decem- 
ber,) it  appears,  from  the  number  of  accidents  by 
0ea,  reported  in  the  papers,  that  the  storm  was 
cii[)ually  violent  on  the  coast  of  England.  And  seven 
days  after  the  latter  period  (December  7,)  being  the 
intercalary  which  succeeded  the  period  of  frill  moon, 
liiere  was  a  renewal  of  this  storm  on  the  coast  of 
Stigland,  which,  as  reported  in  the  papers,  was  at- 
tended with  a  great  loss  of  shipping,  &c.  It  is 
likewise  necessary  to  observe  that  the  autumn  of 
1*827  was  remarkable  for  the  violence  of  the  gales 
w^ch  occurred  on  the  American  coast,  attended 
with  loss  of  shipping,  &c.  &c. 
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Thus  far  in  reference  tp  th^;  cp99e!u<iai  Jff^e^ 
the  ap|)earaiice  of  the  auTora>  an4  <tfrappro9f]lMQS 
starni>  as  relates  to  the  pl^n^omena  .<^  4;b§ji^u^fpXi^^ 
of  1827  ^  from  which,  as  fiirthf^  corr#I^|ria|iY^I,^i^ 
pass  to  the  samq  ^eason  in  IQ^^;-  o^vl^hich^^i)^ 
foUo\ving  account  that  tL^fe^ied  'm  T/ie :pAfibf^i^^ 
Chronicle,  as  copied  into  (7a/ig7iai»Vp£^peXi9^(^ 
16th  of  September>  1828^  may  serye^  .as  [^prpf^ 
*^  On  the  night  of  Monday  la^t,  (8th  S^pte^][^r^ 
the  aurora  borealis  made  its  appeal^ wc^  Mil '4^ 
neighbourhood;  it  was  not  quite  spijuright^i'^t 
which  appeared  last  year  on  the  25th  of  ^ept^mb^ 
hut  was  sufficiently  so  to  attract  very  ge^^flll,9qtiqe^ 
and  having  continu^  till  three  o^clock  pn  o('i^i^4!^ 
morning,  was  foUowed  by  one  ^  th^.^^tfi^t  (fS^n^ 
dous  tempests  tve  ever  witnessed.  FTiffji^ihfepi.^\0 
four  o'clock  in  the  mornings  the  lightniqg  was*  aV^^ 
one  uninterrupted  glare. lof  blue  an4  ;pur|iL^},l^ht^ 
occasioned  by  the  rapid  succ^sion  of  .the  fl^h^ 
while  sharp  and  rapid  thunder  was  heard  in.se^^j|l 
places  at  once^  &c."  ''  At  Cant^rhury  the  Jighti^ung 
presented  one  of  the  grandest  spectacles  witnep#e4 
in  that  neighbourhood  for  many  y^af&;:thejH^iiji4 
blew  with  the  fury  of  a  tropical  hurncfuie^^:  ibid 
This,  it  will  be  observed,  Gccurre4  preci$ely:,ft  the 
period  of  new  moon,  it  being,  properly  spc^akfi^, 
an  the  rmming  ^  the  9M,  (the  period  pftft^w 
moon,)  rather  than  on  the  night  -^  .of  the  fttk. 
Another   storm   succeeded   to   the    preceding .  ou 


1  • 
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Ae  S9th  ij(  September^  being  at  the  distance  *  of 
SI  days,  or  three  lunar  quarters,  of  which  the  fol^ 
k>Wing  account  appeared  in  the  Liverpool  Adhertiaeti 
ak  copied  into  Oalignani's  paper  of  11th  October, 
1828.  "  On  Monday,  (29th  September,)  We  had  a 
specimen  of  the  equinoctial  gales.  It  blew  hard 
frokn  the  west  great  part  of  the  day  :.  in  the  evening 
the  wind  abated.  At  noon,  three  new-built  houses, 
(yppMite  to  Park  Place,  were  blown  down,  ahd 
levelled  completely  with  the  ground."  • 
"'*  Thus,  as  relates  to  the  weather,  the  aurora  may 
h^  regarded  less  as  the  precursor  of  severe  frost, 
{as  I  believe  is  the  common  opinion,)  thtfn  oiHorm; 
if  having  appeared  much  oftener  during  the  autumn 
df  1827,  than  during  that  of  1628:  whereas,  as  is 
^ell- known,  the  former  winter  was  much  milder 
limh  the  latter. 

^  Another  inference  to  be  deduced  from  the  pre- 
'Ceding  facts,  appears  to  be,  that  the  most  violent 
^tempests,  and  other  atmospheric  phenomena,  k(we 
'their  crnnmencement  in  its  superior  region;  from 
"which,  after  the  lapse  of  intervals  more  or  less  pro- 
'tracted,  they  descend,  and  exhaust  their  friry  in  that 
hext  the  earth's  surface. 

*'  This  the  chief  object  of  our  inquiry,  viz.  the 
^neiple  or  cause  in  which  the  aurora  have  their 
'source,  being,  as  I  hope,  sufficiently  established,  the 
mnor  points  connected  with  these  phenomena  will 
>Viot  require  much  labour  or  time  to  dispose  of. 
Thus,   in    reference   to  the  hissing,  cracking,  and 
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rushing  noises  with  which,  as  is  affirm6d>  the  aarorat 
are  attended  in  the  higher  latitudes .  of  Nortib. 
America,  Siberia,  &c«,  I  thixik  the  accounts  ^  ^tpiiri 
sistent  with  truth ;  as  I  esteem  their  Ught^  aji  eiff^fe 
of  electrical  explodau,  induced  by  the  coaceutnatioti 
of  the  inverse  action  along  the  line  of  its*  foci  in ^^; 
base  or  lower  region  of  clouds  in  which  theyjjdti'' 
ginate ;  from  which  fbd,  by  means  of  the  elecferi^^: 
conductors  furnished  by  the  less  dense  port^)  ^ 
the  vast  extension  of  these  clouds,  comlnned.^nth) 
the  highly  inflammable  nature  of  the  air  ,<]|fMibii[> 
region^  the  flashes  of  Ught  thus  originateil'mE^J 
projected,  and  prolonged  in  rays  to  their  oi^»p$ii^. 
extremes.  It  being,  simply,  the  comparf^tive  tp^94»r> 
ne&8  of  the  aurora,  when  seen  in  the  lower,  latitwdf^; 
combined  with  the  extraordinary  elevation  of;  tjli^^ 
region  in  which  they  move,  which  has  the  efibf;^  jp^. 
diminishing  or  entirely  cutting  off  wund  x)ijgii^f|^. 
th^e,  from  the  regions  beneath  :  to  whi^h  tha  '^ 
cumstance  of  the  aurora  not  being  attended  wt|(: 
these  noises  in  our  latitudes,  is,  in  my  opinioii»  i/ti, 
be  asctibed.        ^  - nr 

The  only  circumstance  connected  wiith  th^  auroici^r 
which   remains  to  be  noticed,  is  it^  ^eet  cmi ;^a 
magnetic  Tkeedle ;  and  which,  as  will  appear  by^tlKt' 
following  citations,  is  a  circumstance  which  engages 
much  of  the  attention  of  the  most  distinguidhed  phy^, 
sidans  of  the  present  day,  viz.  "  At  a  late  sittHi|; 
of  the  Academie  des  Sciences,  at  Paris,  M*  Arago 
made  several  communications  and  statements  tend- 
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ing  to  confinn  his  opinions  (which  have  been  con^ 
tradieted  by  Dr.  Brewster  and  others,)  with  respect 
to  the  effect  on  the  magnetic  needle  produced  by 
the  aurora  borealis,  even  when  it  ii  not  visible  om 
ike  spat,  from  not  having  passed  the  hwizon.^ 
{Literary  Gazette  of  23d  February,  1828.)  In  a 
'^  l^arraiive  of  a  Second  Expedition  to  the  Shores  of 
the  Polar  Sea,  in  the  years,  1825,  1826,  and  1827, 
by  Captain  John  FrankHn,''  will  be  found  the  follow* 
ing  passages.  *^  In  December  the  long  nights  were 
enli veiled  by  the  frequent  occurrence  of  the  aurora 
borealis.  In  the  moment  wherein  this  phenomenon 
apj^ared  in  the  greatest  splendour.  Captain  Franklin 
obi^erved  that  the  magnetic  needle  underwent  very 
MiiiMereible  variations.  And  the  observations  made 
Mnviuced  the  officers  diat  the  variations  of  the 
cbmpasi  followed  the  direction  of  the  luminous  rays 
dt  ihe  afu*orB ;  i^d  the  captain  assured  himself,  by 
prirtieiriar  observations,  that  the  change  cf  weather 
Ukemiee  emereised  an  if^uence  en  the  mavememts  qf 
tkt  meetUer  For  *'  h^ore  a  mew  etorm  or  ordinary 
tempest,  the  viuiations  were  always  considerable  9 
heit  tkrai^heiia  tike  cmtinuance  ^^the  storm,  the 
neMe  remained  almost  invariably  stationary.*'  (See 
iM  Globe,  Paris  paper,  of  the  8th  of  Oct.  1828.) 
'  Again,  as  connected  with  this  part  of  our  sub- 
ject? <'  M.  Arago  communiciU^  to  the  Academy 
^Sdienoes  at  Paris,  st  a  late  ^tting,  the  result  of 
some  tKi^ntific  experiments  made  by  M«  Himiboldt 
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on  the  magBetk  needle^  .from  wUch  it'flf)peafi\th^ 
its  diurnal  variation  is  by  no  .means: the  sama^itt 
Berlin  and  Paris.  At  Berlin,  on  the  S9th  c^  Jtaauai^ 
last^  the  variation  was  three  times  greater  ftham  liia 
the  27th;  whereas  at  Paris,  on  the  .29th^  it  hm 
much  greater  than  that.of:the  27lii,  atiBerfin^  i  At 
the  latter  place,  the  variation  on  the:  11th  .of  tib 
same  month  was  twice  that  of  the  10th.  .  At  Parish 
that  of  the  10th  was  greater  than  that  of  ike  lltk 
From  a  comparison  of  the  tables,  it  is  clear  that 
tills  circumstance  did  not  originate  in  any  error  of 
observation,  but  that  the  phenomenon  of  the  diumal 
variation  is  influenced  hy  local ,  causes.**  (See  The 
London  and  Paris  Observer  of  May  31,  1829;)  m  ; 

Now,  in  examinmg  and  comparing  the  above 
assumptions  and  facts,  we  find  it  admitted^  that 
though  the  magnetic  needle  is  affected  by  the  wk* 
rora,  it  is  likewise,  though  not  perhaps  in  so  pow^rfiiL 
a  degree,  similarly  affected  by  other  atmospherio 
phenomena :  and  finally,  that  the  causes  of  its  vari-* 
ations  are  temporary,  and  local  in  their  nature.  Afld 
a  satisfactory  result  of  such  facts  and  admissions  is; 
by  removing  much  of  the  lumber  by  which  the  qucs^ 
tion  as  to  the  cause  of  these  variations  in  the  mag^ 
netic  needle  has  been  surrounded,  that  its  present 
form  and  bearings  are  reduced  within  narrower  and 
more  intelligible  limits.  ! 

The  solution  o&  the  problem  of  the  variations  of 
the  magnetic  needle,  will  be  found  in  the  part. of 
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the  ImtndMtcry  Observations  which  treats  of  the 
ilireetkm  and  mysterious  union  subsisting  between 
the  primary  forces  of  gravitation,  magnetism^  and 
electricity,  individmlly  as  collectively,  in  the  pli^ 
aetary  bodies  of  the  scdar  system.  Which  union  is 
#f  that  kind,  that  no  body  exposed  to,  and  suscep^ 
tiUe  of  being  acted  on  by  amy  two  iff  these  forces 
together,  is,  at  such  time,  entirely  under  the  h^t^ 
etux  of  either ;  BB  the  apparent  influence  exercised 
hgr  one  of  the  two  on  such  body,  so  exposed,  is  but 
Ihe  measure  or  balance  of  its  preponderance  over 
the  action  of  the  other.  Thus,  our  atmosphere 
b^g  identified  with  the  action  of  each  of  these 
primary  forces,  were  it  not  that  the  directum  of 
eleetric  action  in  the  atmosphere  is  entirely  opposite 
te  ihat'Of  i^avity  on  it,  the  body  of  the  atmosphere 
would  instantly  cdlapse  under  the  action  of  the 
laMer  force,  and,  falling  to  the  surface  of  the  earth, 
would  'become  immovably  attached,  in  a  solid  state^ 
tiiereto.  ;  But  from  the  circumstance  of  the  atmos^ 
j^iwre  being  equally  under  the  influence  of  elec«^ 
tricity  as  of  gravity,  and  that  the  direction  of  the 
action  of  the  latter  is  /rom  the  superficies  to  the 
eemtre  of  the  earth,  as  the  direction  of  the  action^ 
a£the  former  is  from  the  centre  totpards  the  super^ 
Jkies;  at  right  angles  with  the  axis  of  the  earth.^ 
Hence  the  body  of  the  atmosphere,  between  the 
ilgeney  of  both  forces,  is  held  developed  and  sus- 
pended, as  we  behold  it,  notwithstanding  the  supe- 
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rior  foroe  of  gravity  on  it  z-^r-^the  action  of  tjbe  latt^r^ 
force,  as  we  perceive^  by  the  yarLsU;iona  of  the  'baror 
meter,  increasing  or  dindnisking,  m  proportion  It 
the  dinunutiou  or  increase  of  electric  actixm  ia  ijbl 
body.  And  thus  the  body  of  the  atmosphearo>  suir 
pended  between  the  c^posite  action  of  these  force^^ 
is  held  in  an  almost  continual  state  of  vibratioor} 
this  vibration  being  sometimes  greater,  somertjinev 
less,  but  always  returning,  a£ber  the  expiration  >q( 
each  of.  the  ini^ulsions  by  which  it  is  kept  up^  t^r 
wards  the  mean  point  of  equilibrium  establi^h^ 
between  them  in  its  body.  .   ,    i 

Thus,  to  a  '  certain  degree,  similar  to  the  aeti^i 
between  gravity  and  electricity  in  the  Meentio(,ik^ 
atmosphere,  is  the  action  between  the  tlatter  fore^ 
and  that  of  magnetism  hori^ontaUy  in  its^bodoTtf.iii 
the  direction  of  the  poles  of  the  earth ;  4t,  rpr  in 
the  yicinity  of  which  are  situated  its  opposite  f;^ 
This  causes,  as  the  atmosphere  is  the  ctmAsctorahf 
which,  similar  to  the  electrical,  the  magnetic  fopcffs 
of  the  earth  respond  in  the  direction  of  theit  oppo* 
site  foci,  that  when,  by  the  commenc^me^t/of  *t]Niibt 
verse  electric  action  in  any  region  of  the  atmospbere, 
that  the  previously  existing  equilibrium  between  tk(^ 
mean  action  of  the  electrical  and  magnetio  fimM 
in  its  body  b  disturbed  in  such  region,  thatiromtb^ 
direction  of  this  electric  action  being  different  from 
that  of  the  magnetic  forces,  and  that  the  magtaeiCic 
needle  responds  to  this  species  of  electric  action^ 
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equally  as  to  that  of  the  magnet  forces,  that  the 
action  of  the  former,  by  coming  into  collision  with 
those  6i  the  latter,  has  the  effect  of  interrupting, 
w,  if  sufficiently  powerful,  of  totally  suspending,  for 
the  time,  the  action  of  the  latter ;  and  thus  of  caus- 
ing those  variations  in  the  magnetic  needle,  which 
have  given  rise  to  so  much  conjecture.  It  being,  as 
\»  vteW  known,  no  uncommon  thing  to  have  both  the 
barometer  and  magnetic  needle  afiected  (as  in  the 
approach  of  violent  tempests)  at  one  and  the  same 
time. 

The  reason  why  the  inveree  is  the  only  species  of 
i)le<^tric  action  in  the  atmosphere,  which  appears  to 
a£fect  the  magnetic  needle,  evidently  is,  that  similar 
to  all  electric  action,  as  it  converges  to  njceue, 
which  totally  neutralises,  for  the  time,  those  formed 
ky  the  direct  action  of  both  the  primary  electrical 
forces  in  its  opposite  regions ;  and  from  the  circum- 
itance  of  the  range  of  its  action  being  litmied,  that 
this  its  concentration  causes  it  to  act  with  greater 
oelierity  and  force  than  that  of  the  direct  action  of 
eitheir  of  the  primary  forces. 

Again,  from  the  superior  region  of  the  atmos- 
ptere  being  the  grand  depository  of  its  terrestrums 
iowf,  and  as  such,  the  chief  conductor  of  the  magnetic 
fettes  of  the  earth :  and  that  in  proportion  as  we 
appifoach  to  the  poles  of  the  earth,  we  not  only  ap- 
proach more  nearly  (particularly  of  its  winter  hemis- 
phere) to  the  main  focus  of  the  negative  electric 
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action  of  the  earth,  (where  the  phenomena  it  exer- 
cises an  influence  on,  are  necessarily  most  powerful,) 
but  that  we  likewise  approximate  nearer  to  the 
magnetic  fociy  or  poles.  Thence,  I  say,  appears  to 
be  the  reason,  that,  in  proportion  to  the  greater 
elevation  in  the  atmosphere  at  which  the  inverse 
electric  action  exists,  which  affects  the  magnetic 
neqdle,  such  as  that  which  originates  the  aurora ;  or 
the  nearer  this  action  is  to  the  poles  of  the  earth, 
the  more  powerfully  is  the  magnetic  needle  affected 
thereby. 

Finally,  as  to  the  question  between  M.  Arago 
and  Dr.  Brewster,  whether  the  variations  in  the 
needle  precede,  or  but  accompany,  the  appearance 
af  the  aurora  ?  As  the  magnetic  needle,  between 
the  action  of  the  magnetic  and  electric  forces,  simi- 
lar to  the  barometer  between  that  of  the  latter,  and 
the  action  of  gravity,  is  the  balance  by  which  the 
relative  action  of  those  forces  in  the  atmosphere  is 
indicated ;  it  is  assuredly  no  less  probable  that  the 
action  which  in  the  one  case  causes  the  mercury  to  fiall 
in  the  tube  of  the  barometer,  before  the  tempest  it 
indicates  has  as  yet  manifested  itself,  should  in  the 
other  affect  the  needle  before  the  species  of  pheno- 
mena these  its  variations  indicate  have  as  yet  ap- 
peared :  the  cause  in  the  one,  as  in  the  other  case, 
not  being  in  the  phenomena,  but  in  the  action  which 
origi&ates  them.  A  circumstance,  the  truth  of  which 
is  not  only  borne  out  by  the  observations  of  M. 
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Arago,  but  likewise  by  those  of  Captain  Franklin^ 
a^  noticed  *• 

^'This  article  having  been  drawn  up  tome  time  before  the  dis- 
cofeiyf  mtifsad  in  the  article  on  temperabxn  was  made,  viz.  that 
t)M^  gptB4  toiirce  of  nagnetic  action  in  the  aUno8phere»  and  that 
of  .the^poBitiiRe  electrical  action  of  theiun,  mutually  diverge  from 
ike  iame  cerUre,— -t.  e.  the  matnfocMS  of  the  positive  electrical  action 
oj^die  sich  between  the  tropics.  In  order  to  avoid  repetition,  I  beg 
tor  reftr'to  sbme  observations  in  the  passage  alluded  to,  which  bear 
diiecfljroiithe  subject  of  the  varations  of  the  magnetic  needle. 
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METEORS. 

The  principle  in  which  the  ordinary  or  globular 
cllass  of  meteors  have  their  source,  being  assumed  to 
be  the  same  as  that  of  the  aurora,  viz.  the  inverse 
electric  action  in  the  superior  region  of  the  atmos- 
phere ;  and  there  being  thence  much  in  common  in 
the  circumstances  which  induce  them,  my  observa- 
vations  on  the  class  under  consideration  will  neces- 
sarily be  more  limited  than  in  treating  of  the 
aurora,  because  uncalled  for. 

This,  the  globular  species  of  meteors  appears  to 
be  divisible  into  two  classes^  i.  e.  the  superior  and 
inferior:  the  first  being  much  more  remarkable, 
and  of  rarer  occurrence  than  the  latter. 

Of  the  first  of  these  classes  are  the  great  meteor 
observed  by  Dr.  Halley,  in  March,  1719, — ^thatseen 
in  August  1783,  and  the  one  seen  at  Lisbon  on  the 
night  of  the  7th  of  September,  1827.  The  diameter 
of  the  first  was  computed  to  be  2800  yards,  or  more 
than  It  mile ;  its  elevation  from  the  earth  from 
69  to  73jr  miles ;  and  its  velocity  about  350  miles  in 
a  minute.  The  diameter  of  the  meteor  of  1783  was 
supposed  to  be  not  less  than  the  former,  with  an 
elevation  of  90  miles,  and  a  velocity  of  not  less  than 
1000  miles  in  a  minute.  The  meteor  seen  at 
Lisbon,   is   represented   as  having  something  the 
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appearance  of  a  comet,  as  being  of  an  intense  bril* 
liancy;  and  that  its  explosion  was  succeeded  bjr  a 
noise  resembling  thunder ;  as  stated  in  The  Sun, 
London  paper,  of  the  28th  of  September,  1827.  Ta 
these  may  be  added  the  meteor  seen  at  Caen  on  the 
night  of  the  8th  of  September,  1828,  about  half  past 
9  o'clock.  It  was  accompanied  by  a  loud  report ; 
and  though  the  night  was  dark,  so  brilliant  was  the 
light,  that  the  whole  town  appeared  as  if  on  fire. 
A  number  of  persons  were  knocked  down  in  the 
streets  by  the  shock  of  the  explosion.  This  meteor 
was  succeeded  by  flashes  of  lightning,  accompanied 
by  a  slight  fall  of  rain :  and  it  is  a  circumstance  not 
a  little  curious,  as  showing  the  affinity  which  sub- 
sists between  the  source  of  this  class  of  meteors  and 
the  aurora,  that  it  was  on  the  same  night  (8th  of 
September,)  that  the  latter  phenomena  appeared  in 
the  neighbourhood  of  Chelmeford,  succeeded  by  a 
most  violent  tempest,  as  noticed  in  the  preceding 
article*  Finally,  another  of  this  class  of  meteors 
was  reported  to  have  been  seen  on  the  night  of 
Thursday,  assumed  to  be  the  18th  of  October,  1827, 
by  the  master  of  one  of  the  packets  between  Ireland 
and  England,  at  midnight,  which  had  the  appear- 
ance of  a  column  of  fire,  and  descended  in  the  sea 
without  explosion,  at  a  short  distance  from  the 
ship.  (See  Galignani's  paper  of  31st  Oct.  1827.) 
The  periods  of  the  appearance  of  this  class  of 

meteors,  it  will  be  observed,  correspond  with  those 
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of  the  aurora^  tt'^*  the  equinoxes;  but  8imikup>. 
to  the  latter^  more  particularly  with  the  autumnal 
equinox.  It  may  be  further  observed  that^  as: 
there  is  always  a  correspondence  between  the  (^ 
posite  extreme  degrees  of  annual  temperature  and, 
the  periods  at  which  the  equinoctial  phenomena 
by  which  they  are  succeeded  occur,  whetiber  in 
autumn  or  spring :  and  as  much  variation  in  these 
extreme  degrees  takes  place  between  the  seasons  of 
diiOferent  years;  thus  the  periods  at  which  the. 
equinoctial  phenomena  develope  themselves^  are? 
sometimes  earlier,  and  sometimes  later,  circupH 
stances  of  latitude  and  location  being  the  same. 

The  minor  class  of  meteors,  or  as  they  are  dje-. 
nominated,yaZ/^g*  stars,  are,  as  is  well  known,  of 
much  more  common  occurrence, than  these  noticed;, 
and,  like  the  latter,  the  autumn  is  the  chief  sieasoa 
of  their  appearance. 

That  the  source  of  the  superior  class  of  tiu9: 
species  of  meteov  is  connected  with  the  reversal  o£ 
the  main  focus  of  the  negative  electric  force  of  tk^ 
earth  from-  one  ta  the  other  of  its  poles>  as  assujQifid» 
is  proved  by  the  circumstance  that  it  is  only  al>ptiti 
the  periods  of  the  equinoxes  that  tliey  appear.  .And 
still  further,  as  proving  their  common  origin  with, 
the  aurora,  by  the  order  of  their  x>ocuirence:  in 
reference  to  the  lunar  action  being  the  same;}  w^  see: 
that,  as  fax  as  our  dates  go,  the  position,  is  boriw  QUt 
by  facts.    Thus  the  meteor  seen  at  Lisbon  on  thei 
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iligfat  of  the  7th  of  September,  1827,  occurred  on 
the  second  day  after  the  period  of  JiiU  mobn :  th&t 
ef  the  1 8th  of  October  of  the  same  year,  seen  in  the 
Irish  Channel,  on  the  second  day  preceding  new 
moon :  and  that  of  the  8th  of  September,  1826,  at 
Caen,  occurred  about  the  same  period  as  that  of 
the  change  of  the  moon ;  new  moon  having  occurred 
at  forty^three  minutes  after  eight  o'clock,  on  the 
ftiorning  of  the  9th  of  September,— «the  period  of  the 
occurrence  of  each  of  these  being  that  of  the/nm/iM 
action  of  the  moon. 

The  chief  circumstances  which  distinguish  this 
species  of  meteor  from  the  aurora,  are,  their  fotm> 
direction,  and  the  latitudes  and  locations  in  which 
they  are  most  generally  seen.  Thus,  as  the  aurora 
with  the  poles  of  the  earth,  so  this  species  of  meteor 
is  found  to  be  more  particularly  connected  with  the 
middle  or  lower  latitudes  of  either  hemisphere ;  and 
the  location  most  remarkable  for  their  appearance 
is  the  line  which  connects  the  aggregate  masses  of 
the  land  and  water  superficies  of  the  earth,  or  the 
shores  of  the  ocean;  whereas  tlie  location  most 
remarkable  for  the  frequency,  as  well  as  for  th^ 
iuperior  splendour  with  which  the  aurora  appear, 
other  circumstances  the  same,  as  noticed  in  the 
preceding  article,  is  the  interior  of  continents. 

In  reference  to  the  great  meteors  whidh  originate 
in,  and  traverse  the  superior  region  of  the  atmos- 
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phere :  as  to  llie  eircumstance  of  thdr  form,  and 
of  their  being,  dissimilar  to  the  aurora,  totally  de-» 
tached  from  any  other  Imninous  body.  This  cir-» 
eumstance  would  appear  to  be  an  effect  induced  by 
a  more  concentric  movement  in  the  electrical  conver- 
gencies  which  originate  this  class  of  meteors,  than 
what  occurs  in  those  which  originate  \he  aurora^ 
And  that,  to  the  extraordinary  force  of  the  electric 
action  which  originates  such  meteors,  induced  by 
tills  the  principle  of  its  concentration,  and  the  im- 
petus thence  imparted  to  them ;  combined  with  the 
great  rarity  of  the  air  of  the  region  they  tiraverse,  is 
owing  the  inconceivable  Telocity  with  which  they 
more  from  the  electrical  batteries  by  which  they 
are  discharged.  Further,  I  think  it  more  than 
probable  that  this  species  of  electric  combustion 
induces  a  vacmm  in  the  interior  of  those  meteoric 
bodies,  round  which,  in  violent  vortexes,  they  re- 
volve ;  and  that  the  duration  c^  their  course  depends 
on  their  force  €xf  concentration* 

For,  as  this  their  concentric  force  must  be  greatest 
at  the  instant  of  their  ignition  and  discharge ;  andj 
both  from  the  circimistance  of  their  elongation  from 
this  the  point  of  their  departure,  and  the  mitigated 
action  which  nmst  arise  from  the  quantity  of  pabulum 
they  draw  in  and  consume  from  the  air  they  tra- 
verse, that  this  their  force  of  concentration  must 
rapidly  decrease^  and  be  quickly  lost ; — ^tfaat  thus 
it  is,    that  when  their  concentric  force  e^qj^ires. 
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and  owing  thereto^  they  suddenly  yanish  in  expla 
sion. 

What  the  directum  of  the  great  meteors  seen  hy 
Dr.  Halley^  and  others^  at  such  great  elevations 
from  the  earth  as  those  mentioned  were^ — whether 
horizontal,  or  as  the  smaller  class,  obliquely  down- 
wards, I  have  not  been  able  to  learn :  but  it  is  probable 
their  direction  was  horiixintal,  as  the  electrical  clouds 
fixrming  their  inflammable  base  being  so  far  removed 
from  the  inferior  strata  of  the  air,  could  not  be  much 
influenced  in  their  form  or  direction  by  the  latter. 
It  is  worthy  of  remark,  however,  that  the  nearer 
the  earth  at  which  electrical  explosions  in  the  at- 
mosphere take  place,  the  more  perpendicularly 
downwards  they  appear  to  discharge  themselves,  and 
fnce  versd: — ^the  comiscations  of  the  aurora,  as  is 
well  known,  taking  a  direction  apparently  the  oppo- 
site, or  upwards.  As  if  there  existed  a  line  cf 
separaUon  in  the  ascending  scale  of  the  atmosphere 
which  determined,  or  from  which  the  electric  pheno- 
mena originating  on  its  opposite  sides,  took  oppo- 
site directions. 

j(rT]|e  peculiarity  of  direction  here  noticed  is  eyi- 
4mtly  well  founded ;  and  appears  to  have  its  source 
Ul,tW)a^9f<r^  alluded  to,  being  the  centre  cf  electric 
ofifon  in  the  bocfy  of  the  atmosphere,  (as  noticed  in 
ijbff^^^urticlp  on  ten^erature,)  from  which  the  opposite 
«^ictri^  poles  diverge  to  its  opposite  extreme  verti- 
cal ^r^^^n^:  in  which  latter^  from  their  being  the; 
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locations  in  the  ordii;^yy  development  of  their  action, 
of  these  tlie  opposite  electrical  poles ;  the  greatest 
concentration,  as  well  as  purity  in  the  rolume  of 
their  opposite  electrica}  bases  va  the  body  of  the 
atmosphere  exists : — and^  from  the  attraction  which 
the  masses  of  these  electrical  b^ses  in  the  opposite 
regions  of  the  atmosphere  may  be  supposed  to  exer- 
cise on  electrical  explosions  in  their  vicinity- — ^that 
to  this  circumstance  is  owing  the  fact  alluded  to ;  as 
the  further  vertically,  on  either  side  of  this  electrical 
centre,  explosions  are  induced  by  the  inverse  electric 
action,  and  consequently  the  more  p)-oxiinate  to  the 
opposite  regions  in  which  these  the  concentred 
masses  of  its  opposite  bases  are  situated :  the  more 
powerfiiUy  are  they  attracted  in  their  direction,— 
and  thence  the  cause,  as  assumed,  of  the  peculiarity 
of  direction  in  those  electrical  explosions  alluded  to. 
On  which  principle,  it  may  be  observed,  we  have  an 
immediate  solution  of  the  circumstance^  of  the  cor- 
ruscation  of  the  aurora  borealis,  where  most  perfect, 
glancing  up  vertically  in  the  direction  of  the  zenith, 
as  described: — as  likewise  why  the  inverse  action 
which  originates  the  aurora,  so  powerfully  ifffects 
the  magnetic  needle, — owing  to  its  proximity  to  the 
curve  formed  by  the  true  magnetic  meridian,  qt 
centre  of  electric  action  in  the  atmosphere* 

Further,  similar  to  the  aurora  at  the  equinoxes ; 
as  meteors  at  these  periods  may  be  considered 
amongst  the  first,  if  not  (in  those  latitudes  wheis© 
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more  particularly  they  occury)  the  very  first  of  the 
nuible  effects  in  the  phenomena  of  the  atmosphere 
induced  by  the  changes  in  the  position  of  the  main 
focus  of  the  negative  electric  action  of  the  earth ; 
their  appearance  should  be  considered  as  indicative 
of  approaching  changes  in  the  weather^  such  as 
Btorms,  &c.  A  remarkable  proof  of  this,  as  of  the 
superior  class  of  meteors  being  originated  by  the 
same  species  of  electric  agency  as  the  aurora,  and 
that  they  differ  from  the  latter,  as  to  the  manner  of 
tlieir  development,  solely,  in  consequence  of  circum- 
stances connected  with  the  latitudes  and  locations, 
where  these  phenomena  are  more  particidarly  seen, 
is  furnished  in  a  manner  the  most  striking,  by  the 
aurora,  and  the  thunder  storm  by  which  it  was  fol- 
lowed, seen  at  Chelmsford  on  the  night  of  the  8th 
of  September,  1828,  and  of  the  remarkable  meteor 
seen  at  Caen,  in  France,  as  noticed,  occiurring  at 
nearly  the  same  instant  of  time  *. 

It  may  be  proper  further  to  observe,  that  meteors 
have  been  seen,  which  instead  of  shooting  with  im- 
mense velocity  through  the  heavens  as  usual,  are 

*  As  a  further  proof  of  the  extended  agency  of  the  causes  in 
which  this  species  of  atmospheric  phenomena  at  the  periods  of  the 
equinoies  has  its  source,  may  be  cited  the  tremendous  hail  and 
thunder  storm  which  occurred  at  Tours  on  the  same  evening 
(8th  of  September ;)  which,  as  reported  in  the  Paris  papers  of  the 
16th  of  the  same  month,  together  with  the  violence  of  the  wind  by 
which  it  was  accompanied,  did  immense  mischief  to  the  vineyards, 
tearing  np  trees  by  the  roots,  &c. 
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reported  to  have  remained  stationary^  exhibiting 
fantastic  shapes^  &c.  an  instance  of  which,  as  pub-* 
lished  in  the  journals  of  the  day,  occurred  in  the 
south  of  Scotland  on  the  night  of  the  26th  Sept*  1827, 
being,  it  will  be  recollected,  the  night  succeding  that 
on  which  the  aurora  was  seen  at  Paris  and  London. 
And  this  latter  circumstance  combined  with  the 
latitude  in  which  it  was  seen,  will  satisfactorily  show 
that  the  meteor  here  alluded  to  could  only  have 
been  a  species  of  the  aurora  borealis. 
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AEROLITES,  OR  METEORIC  STONES. 

In  reference  to  those  extraordinary  production! 
called  aerolites  and  meteor olites,  the  actual  origin 
of  which  was,  during  the  early  stages  of  chemical 
knowledge,  from  its  seeming  impossibility,  so  long 
rejected  by  the  learned  of  former  days,  as  untrue ; 
but  the  certainty  of  which  being  no  longer  matter  of 
doubt,  **  aifords,"  as  remarked  by  a  modem  writer, 
^  an  instructive  example  of  the  triumph  of  human 
testimony  over  philosophical  scepticism." — In  refe* 
rence  to  these  substances,  I  say,  there  is,  I  believe^ 
this  distinction  usually  made,  that  the  former  deno- 
mination is  given  to  those  meteoric  stones  which  are 
precipitated  by  thunder  clouds,  and  the  latter  to 
those  precipitated  by  meteors.  And  by  consulting 
the  admirable  Chronological  List  of  Meteoric  Stones, 
drawn  up,  after  so  much  scientific  research,  by  Mr. 
Howard,  as  published  in  Dr.  Ure's  Die.  of  Chem., 
and  comparing  the  dates  of  their  fall,  in  reference  to 
the  seasons;  as  the  great  meteors,  which  alone  of  all 
meteoric  appearances  precipitate  such  stones,  only 
occur  about  the  periods  of  the  equinoxes,  as  ob- 
served in  the  precedmg  article ;  it  wUl  be  seen 
that  by  much  the  greater  number  of  these  stones 
belong  to  the  class  called  aerolites,  as  being  preci- 
j^tated  from  thunder  clouds.*    We  likewise  find>  iu 
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examining  this  list,  as  if  the  more  universally  to 
establish  the  fact  of  their  origin,  that  there  are  few, 
if  any,  countries  on  the  surface  of  tlie  globe,  that 
have  not,  at  one  period  or  other,  witnessed  the  de- 
ficent  of  these  meteoric  stones.     A  modem  instance 
of  a  fall  of  aerolites,  as  reported  in  the  St.  Peters- 
burgh  Gazette  of  October  30th,   1827,  is  copied 
from  the  Courier,  London  paper,  of  November  16, 
1827-     "  On  the  26th  of  September  (8th  October) 
last,  a  shower  of  aerolites  fell  near  Belostok,  between 
nine  and  ten  in  the  morning.     The  inhabitants  were 
alarmed  by  an  extraordinary  noise,  which  proceeded 
from  a  large  black  cloud  that  hung  over  their  heads, 
and  which  continued  for  three  (some  say  six)  mi- 
nutes, resembling  a  running  fire  of  musketry.     This 
noise,  which  was  heard  by  several  persons  at  the 
distance  of  more  than  fourteen  wersts,  was  succeeded 
immediately  by  a  shower  of  stones,  of  which  odIj 
four  were   picked  up;    the  largest  weighed  four 
pounds,  the   smallest  three-quarters   of  .a   pound 
An  instance  of  the  fall  of  metearoUtes  was  furnished 
by^  what  is  called,  the  great  American  meteor,  which, 
from  an  elevation  estimated  at  seventeen  miles  fxfXOEk 
the  surface  of  the  earth,   threw  down  ^  showers  of 
stones*  .    The  largest  specimen  of  these  meteoric 
productions  as  yet  found,  is  believed  to  be  the  mass 
of  meteoric  iron  lately  discovered  at  CaMe,  mear 
Grasse,  in  the  department  of  the  V ar ;  which^  as 
reported  to  the  Institute,  at  its  sitting  of  the  Idtk 
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October,  1828,  by  M.  Hericart  de  Thury,  in  a^ 
paper  read  by  him  on  its  discovery,  he  estimates 
its  weight  at  from  1000  to  12001b. 

To  account  for  the  production  of  those  meteoric 
stonesy  when  their  existence  could  no  longer  be 
doubted  (^,  naturally  devolved,  as  is  the  case  with 
all  such  emgmas,  on  the  Sacans^ — and  strange  have 
been  the  theories  of  them  propounded,  in  conse- 
quence ;  some  supposing  them  to  be  ejected  from 
volcanoes  in  the  moon,  while  others  assume,  as  the^ 
£ftll  of  these  bodies  is  always  found  to  be  coupled 
with,  or  rather  preceded  by,  those  meteoric  appear- 
mices  in  the  heavens  from  which  they  descend,  and 
have  derived  their  name :  that  ^'  all  the  phenomena, 
(of  meteors  and  aerolites)  may  be  explained,  if 
JalUng  stars  be  supposed  to  be  small  solid  bodies 
moving  round  the  earth  in  very  eccentric  orbits,, 
which  become  ignited  only  when  they  pass  with  im- 
mense velocity  through  the  upper  regions  of  the  at- 
mosphere ;  and  if  the  meteoric  bodies  which  throw 
down  stones  with  explosions,  be  supposed  to  be  si- 
mile bodies  which  contain  either  combustible  or 
ekrtic  XBatter."  (See  Dr.  Ure's  Die.  of  Cbenu 
Art.  Combustion.)  And  in  this  state,  as  far  as  L 
am  aware  of,  the  question  rests  at  present. 

In  offisring  aa  opinion  as  to  the  origin, of  these* 
meteoric  stones  so  entirely  different  from  those  al- 
luded to,  perhaps  I  should  claim  the  same  indul-^ 
gence-  from  others  that  I  am  willing  to  extend  to, 
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them ;  for  as  the  attainment  of  truth  is  the  object 
of  all  such  inquiries^  the  intention  should  serve  at 
once  as  a  justification  and  apology  for  laying  their 
results  before  that  public,  who  finally  will  be  sure 
justly  to  appreciate  their  merits,  whatever  these  may 
be.  But  in  considering  for  an  instant  the  laws  of 
planetary  attraetion,  and  the  disposition  as  to  their 
movements  established  among  the  planetary  bodies, 
as  those  only  by  which  the  probable  correctness  of 
the  above  assumptions  can  be  estimated,  we  shall 
find  the  chances  indeed  small,  to  endeavour  to  recon- 
cile them  :  insomuch,  that  leaving  the  task  of  fur- 
ther discussing  their  merits  to  such  as  may  feel  so 
disposed,  I  shall  at  once  enter  on  the  view  I  take  of 
the  origin  of  these  singular  bodies. 

It  is  a  well  known  fact  that  hail  storms  are  always 
accompanied  by  electrical  combustion,  or  thunder,  in 
the  clouds  from  which  they  descend ;  and  strange 
as  it  may  appear,  I  am  of  opinion  that  a  close  affi- 
nity exists  between  the  principle  in  which  aerolites 
and  hail  have  their  source,-— insomuch,  that  I  esteem 
them  to  be  twin  products  derived  firom  the  same 
parent,  viz.  electrical  Jnsian.  For,  as  the  haU 
cloud  at  the  period,  when  (firom  the  force  of  the  in- 
verse electrical  action  in  its  body,)  by  the  rapid 
change  of  their  properties  in  its  atmospheric  bases, 
that  inflammation  ensues,  and  electrical  explosion 
rends  its  folds,— consists  of  a  mass  of  vapour,  or 
half-formed  watery  particles,  which  either  are,  or 
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closely  approach  to^  the  nature  of  maw,  which  this 
sudden  inflammation  instantly  liquifies,  or  converts 
into  water.  And  which  watery  particles  by  the  re- 
bound or  mstantaneous  percussion  of  the  atmos- 
phere into  the  vaeurnn^  induced  in  its^  body  by  such 
explosion^ — and  of  which  the  report  is  an  effect,  being 
brought  into  sudden  and  violent  collision,  are  thus 
united  into  masses  or  drops  of  (according  to  the 
degree  of  inflammation,)  more  or  less  perfect  water ; 
which  watery  masses,  the  equally  instantaneous  and 
mtense  cold  by  which  the  heat  of  combustion  is  suc- 
ceeded in  the  body  of  such  cloud,  and  the  sudden 
evaporation  of  their  caloric  qf  liquefaction  in  these 
watery  masses  it  induces,  are  thus  changed  into  ice, 
or  hail, — ^this  their  compact  and  solid  state  depend- 
mg  on  their  previous  state  of  liquefaction.  Such, 
in  a  few  words,  appearing  to  be  the  real  theory  of 
hail,  to  explain  which  has  g^ven  birth  to  such  a 
variety  of  conjectures,-— and  though  last,  not  least, 
ki  celebrity  or  error,  the  theory  of  the  fstmous 
Volta.  But  as  to  the  application  of  this  prin- 
ciple of  electrical  fiision  to  account  for  the  pro- 
duction of  meteoric  stones.  In  the  preceding  article 
it  is  assumed  that  the  luminous  globes  or  fire-balls 
which  constitute  the  bodies  of  meteors,  are  neces- 
sarily, from  their  nature,  hollow,  or  vacuums ;  round 
which,  with  inconceivable  rapidity,  they  revolve  in 
vortexes ;— and  by  means  whereof  it  is,  that  their 
flame  and  movement  of  progression  are  alike  suih 
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tained.  And  as  aft  has  not  yet  produeed^  nor^pro^ 
bably  ever  will  produce,  a  species  of  combu$ti<»r 
whose  power  qfjiman  is  at  all  equal  td  that  of  ele<x 
tricity  in  the  atmosphere ;  as  is  proved  by  its  in^' 
stantaneous  effects  in  dissolving  the  most  insoluble 
and  compact  bodies,  such  as  iron,  steel,  &c. ;  as  by 
what  are  called,  natural  vitrificatiens,  or  those 
masses  of  vitrified  matter  formed,  b»  lately  ascer*- 
tained  by  lightning  on  mountains,  &c.  -whexi  falling 
on  a  sandy  soil,  more  particularly  noticed  in  the 
article  on  the  aqueous  condensation.  With  suchf 
facts,  so  well  aifthenticated,  of  the  wonderful  Juswe^ 
force  of  this  species  of  electrical  combustion,  com* 
bined  vnth  the  glowing  state  in  which  meteoric 
stones  are  found  when  recently  picked  up  after  tHeir 
fall : — ^the  sole  rational  theory  of  the  forination  of 
these  bodies,  as  appears  to  me,  it  is  possible  to'  givie, 
is,  that  the  concentration  of  this  electrical  com* 
bustion  which  takes  place  in  meteors  and  thund^v 
clouds,  particularly  those  most  elevated,  by  seizing  om 
the  combustible  base,  or  cloud,  in  the  progt*ession  of 
the  formation  of  which  this  species  of  combustion^ 
has  its  source,  and  which,  during  the  short  existence 
of  mjeteors,  supplies  them  with  pabulum  ;-'M>wing  to 
its  extraordinary  force,  actually  fuses  such  clouds.- 
Thus  changing,  or  rather  causing  ah  instantaneous 
transmutation  of  the  subtile  and  elastic  element  of 
air>  where  most  subtile  in  the  superior  regions  of 
the  atmosphere,  into  the  equally  ponderous  and 
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metallic  matter  which  constitutes  the  masses  of  me- 
teoric stones.  The  peculiar  formation,  as  well  as 
size,  of  some  of  which,  it  will  readily  be  conceived, 
may  be  caused  by  the  matter  of  these  stones,  while 
in  a  state  of  liquid  fusion  in  the  globular  vortex  of 
flame  constituting  the  shell  or  exterior  of  meteors, 
(as  it  accumulates)  falling  into  the  hollow  or  vacuum 
in  their  centres,  and  which,  by  means  of  the  extra- 
ordinary rapidity  of  their  rotary  movement,  is  both 
retained  and  moulded  therein  by  the  surrounding 
flame  ;  and  which  nuclei,  by  the  continual  increase 
from  without  of  fresh  matter,  go  on  accumulating 
in  size  with  the  continuance  of  the  flight  of  such 
meteors ;  and  which,  at  the  instant  of  the  explosion 
of  the  latter,  are,  from  their  gravity,  necessarily 
precipitated  to  the  earth. 

Such  appears  to  be  the  manner  of  the  production 
of  the  largest  class  of  meteoric  stones,  when  but  a 
single  one  is  formed  in  meteors  of  ordinary  size* 
But — how  various  is  Nature  !  when  those  meteoric 
globes,  similar  to  the  great  American  meteor,  or 
that  seen  by  Dr.  Halley,  alluded  to,  are  of  such  im- 
mense magnitude,  as  precludes  the  possibility  of  the 
fused  matter  they  engender  being  collected  to  a 
single  nucleus,  as  in  those  of  smaller  size ;  this  matter^ 
in  being  precipitated  from  the  flame  of  their  superfi- 
cies into  their  interior  cavities, — similar  to  melted  lead 
in  the  process  of  making  shot,  instead  of  collecting 
to  a  single  point,  forms  into  a  number  of  detached 
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masses  of  different  magnitudes ;  as  chance  happens, 
while  in  a  fluid  state^  to  bring  them, .  or  not,  into 
collision  with  each  other.  From  which,  as  well 
as  from  the  portion  of  such  fused  matter,  that, 
at  the  period  of  their  explosion,  may  exist  in  the 
globular  flame  of  such  meteors,  and  which  is  thenoe 
dispersed  in  fragments  : — thus,  instead  of  originating 
but  one,  these  great  meteors  precipitate,  as  we  ob- 
serve, showers  of  meteorolites. 

From  the  class  of  those  meteoric  stones  formed  in 
thunder-clouds,  and  precipitated  in  showers^^  similar 
to  those  reported  to  have  fallen  in  Russia,  the  mannar 
of  whose  production,  dissimilar  from  those  produced 
by  meteors,  appears  to  be  the  effect  of  a  quick  sue* 
cession  of  explosions  in  the  clouds  from  which  they 
descend.  The  resemblance  between  this  manner  of 
explosion  in  such  clouds,  and  that  by  which  the 
corruscations  of  light  in  the  aurora  are  produced 
in  the  clouds  which  originate  the  latter,  is  too  ap- 
parent not  to  demand  our  notice :  which  coincidence 
would  seem  to  justify  the  supposition,-— though  at  a 
less  elevation  in  the  atmosphere,  that  a  close  affinity, 
not  only  in  the  manner  of  the  formation  of  such 
clouds,  but  in  the  mass  of  the  air  which  constitutes 
their  base,  exists.  And  that  it  is  to  these  circum- 
stances not  only  the  similar  manner  in  which  their 
electrical  explosions  take  place  in  a  quick  succession 
of  loud  detonations,  but  these  their  aerolite  products 
resulting  therefrom,  are  to  be  ascribed. 
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From  these  coincidences,  and  the  eircumstance 
that  hailrcUmds  generally  range  at  a  lower  elevation 
in  the  atmosphere  than  perhaps  any  other»  the  fol^ 
lowing  conclusions  would  seem  to  be  deducible^  mz. 
that  it  is  owing  t6  the  deficiency  of  the  solar,  or 
calorific  base  of  the  atmosphere,  as  of  waiter,  which, 
beyond  a  certain  elevation  in  the  atmosphere,  exists 
in  the  volume  of  the  air,  and  whose  copious  supply 
to  the  growing  haU  chud,  appears  an  indispensable 
requisite  to  the  so  sudden  formation  of  water  therein, 
by  electrical  combustion ; — that,  when  the  inverse 
dectric  action  commences  in  the  strata  of  the  at- 
mosphere situated  far  above  these  which  constitute 
the  grand  depot  of  its  calorific  base,  the  electrical 
combustion  it  induces,  for  want  of  the  presence  in 
adequate  quantity  of  this  the  calorific  base,-^  dissi- 
milar from  the  effects  of  its  action  in  the  re^on  be- 
neath ;  instead  of  water  or  hail,  which  in  the  ab- 
sence of  a  certain  supply  of  the  calorific  base,  it 
appear  incapable  of  producing ;  combined  with  the 
circumstance,  that  as  the  air  of  the  superior  region, 
together  being  in  its  nature,  as  assumed,  more  ter- 
restrious,  is  likewise  more  i^ammable;  and  as  a 
consequence  of  the  latter,  that  electric  combustion 
in  it  may  be  more  intense  even  than  in  the  opposite 
region :  that  thence  it  is,  that  the  action  of  elec- 
trical combustion  on  clouds  formed  in  the  one  region^ 
is  productive  of  a  result  so  entirely  different  from 
that  of  its  action  on  those  formed  in  the  other, — 
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beings  in  the  superior  region,  confined  to  a  dry 
Jusion  of  such  clouds,  and  of  thus  effecting  their 
transmutation  into  the  matter  of  which  meteoric 
stones  are  composed ;  while  the  same  action  on  clouds 
formed  in  the  air  of  the  region  beneath,  induces  no 
other  result  than  that  of  causing  an  equally  sudden 
transmutation  of  them  into  water  or  hail.  And 
thus,  that  to  the  difference  subsisting  between  the 
mass  of  the  aeriform  matter  acted  on  by  electric  com- 
bustion in  the  one  region,  from  that  acted  on  by 
it  in  the  other,  is  to  be  traced  the  real  cause  of  its 
being  productive  in  them  of  such  opposite  results. 

Finally,  it  may  be  asked,  if  this  planetary  electric 
action  in  combustion,  be  of  such  force  as  thus  to 
cause  the  transmutation  of  the  air  of  the  atmosphere 
into  a  substance  so  apparently  insoluble,  as  that 
which  composes  the  bodies  of  aerolites ;  may  there 
not  exist  an  opposite,  or  decomposing  species  of  this 
action,  so  powerful,  and  of  a  nature  such  as,  though 
by  a  more  lengthened  process,  to  dissolve,  if  not 
such  substances  again  into  air,  at  least  others  pos- 
sessing their  properties  to  a  similar  amount ;  thereby 
to  supply  the  deficiency  in  the  element  of  air  con- 
sequent on  the  losses  sustained  in  its  body  by  these 
formations :  and  which  the  balance  of  compensations 
in  the  relative  quantities  and  circulation  subsisting 
between  the  earth  and  its  atmosphere,  would  seem 
to  require,  even  in  such  nice  detail,  in  order  to  up- 
holding its  just  equipoise?     Perhaps  the  action  of 
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tlie  atmosphere,  in  decomposition,  or,  as  it  is  called, 
oxidizing  certain  metals,  particularly  irow,  may  be 
the  means  appointed  by  nature  to  make  up  for  such 
losses :  but  if  the  action  of  volcanoes  could  be  sup- 
posed capable  of  producing  any  such  effect,  — consi- 
dering their  number,  and  distribution  over  the  surface 
of  the  globe,  it  will  be  readily  admitted  that  this 
action  is  of  a  nature  amply  sufficient  to  make  up  to 
the  atmosphere  all  such  losses. 


470 


BAROMETER,  ITS  VARIATIONS. 

It  being  long  ascertained  that  the  rariations  of  the 
barometer  have  a  direct  connection  with  the  changes 
of  the  weather,  and  consequently,  are  the  expres- 
sion of  the  variations  which  occur  in  the  action 
of  the  principles  from  whiph  the  phenomena  of  the 
atmosphere  are  derived  :  it  is  not  surprising,— aware 
as  the  scientific  world  has  heen  of  these  circumstances, 
that  its  attention  should  have  heen,  as  it  has,  so  long 
direcited  to  the  phenomena  of  the  harometer ;  ih 
order  to  arrive  at  a  knowledge  of  the  recondite 
causes  in  which  they  have  their  source. 

Thus,  as  bearing  on  this  subject,  a  writer  in  Ree^s 
Cyclopcedia,  art.  Variations  of  the  Barometer ,  ob- 
serves, ''  that  when  the  ordinary  weight  of  the  at- 
mosphere is  augmented,  the  weather  is  commonly 
dry  and  serene ;"  that,  "  on  the  contrary,  when  the 
weight  of  the  atmosphere  is  diminished,  the  weather 
is  usually  moist  and  foggy,  and  the  animal  frame 
becomes  sensible  of  oppression,  listlessness,  and  in- 
activity .*'  That  ''  it  is  not  easy  to  assign  the  true 
cause  of  the  variations  of  the  atmospheric  weight 
and  pressure  that  occur  in  the  same  situation." 
That  "  in  places  within  the  tropics,  where  these  va- 
riations are  not  very  considerable,  the  chief  cause 
seems  to  be  the  heat  of  the  sun ;  and,""  that  *^  its 


ne  Atmosphere.  471 

effects  are  regular  and  uniform,  as  the  mercury  in 
the  barometer  subsides  about  half  an  inch  in  the  day, 
and  rises  again  to  its  former  height  in  the  night/* 
That,   ^'  in   the   temperate    zones,    the  range    is 
much  greater,  extending  from  28  to  31  inches,  and 
showing,  by  its  various  altitudes,  corresponding  va- 
riations in  the  weather/'     That,  *^  the  causes  which 
iflflnence  the  variations  of  the  one,  produce  also  a 
similar  ^ect  an  the  other T  and  finally,  that  *'  if 
the  former  were  knoum,  the  loiter  might  be  ascer- 
tained.**    And  the  explanation  offered  by  the  writer 
to  account  for  these  variations  of  the  barometer,  be* 
sides  having  the  merit  of  brevity,  is  too  remarkable 
not  to  give  it  insertion  in  this  place ;  it  is  as  fol- 
lows : — *^  The  immediate  causes  may  probably  be 
reduced  to  the  two  following,  viz.  an  emission  of 
latent  heat  from  the  vapours  qf  the  atmosphere,  or 
^  electric  fiuid  from  these  or  from  the  earth  C"^ 
thus,  it  will  be  observed,  leaving  matters   pretty 
much  in  the  8«ne  state  it  found  them.     It  is,  how- 
ever, stated  in  conclusion,  that  **  the  phenomena 
of  the  barometer,  considered  as  a  weather  glass, 
have  been  very  differently  stated  and  explained  by 
various  writers ;  and/'  that ''  they  are  so  precarious, 
that  it  is  extremely  difficult  to  form  any  fixed  and 
general  rules  concerning  themP  &c.  &c.    Thus,  can- 
didly admitting,  that  though  much  has  been  said  on 
the  phenomena  of  the  barometer,  little  or  nothing 
is  known  of  the  principles  in  which  they  have  their 
source.   And,  it  may  justly  be  observed,  in  reference 
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to  the  connexion  of  the  phenomena  of  the  barometer 
with  the  theory  of  solar  heat  on  the  principle  of  earn- 
bmtion, — that,  as  addressed  to  the  sea, — tkasfar  it 
is  permitted  thy  waters  to  advance y  &c.  so,  in  refer- 
ence to  this  theory  of  temperature,  the  same  obser- 
vation might  be  applied  to  the  explanation3  given 
of  the  variations  of  the  barometer ;  as,  beyond  those 
offered,  it  were  impossible  on  such  data  to  ex- 
tend them.  And  thus  we  are  forced  to  revert  to 
electrical  principles,  for  the  only  rational  solution  of 
the  phenomena  of  the  barometer,  of  which  they  are 
susceptible. 

It  will  be  recollected,  that  it  is  an  assumption  of 
the  present  theory,  that  each  of  the  three  primary 
forces,  in  their  local  action  on  the  atmosphere,  has  a 
direction  pectdiar  to  itself;  that  the  direction  of  the 
action  of  gravity j  is,  from  its  supefficies  to  the 
earth* s  surface;  that  of  magnetism,  from  its  centre 
at  the  line,  horizontally,  north  and  south  to  its  op- 
site  extremes  at  the  poles  of  the  earth ;  and  finally, 
that  electric  action  in  the  body  of  the  atmosphere, 
crosses  the  Une  of  magnetic  action  at  right  angles, 
or  diverges  directly  east  and  west  from  the  true 
magnetic  meridian. 

Thence  it  will  appear,  as  the  body  of  the  atmos- 
phere is  acted  on  by  each  of  these  forces,  and  that 
the  direction  of  the  action  of  gravity,  and  that  of 
electricity,  are  opposed  to  each  other  vertically  in 
the  scale  of  its  ascent,  that  the  amount  of  the  action 
rf  gravity  (the  stronger,  as  refers  to  the  principle 
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qf  its  weight,)  as  indicated  by  the  barometer,  is 
not  the  exact  measure  qf  this  action,  but,  simply, 
that  qf  its  excess  over  the  action  qf  the  weaker  force 
(electricity.) 

It  will  fiirther  appear,  that,  of  these  forces,  as  the 
action  of  gravity  on  the  body  of  the  atmosphere; 
is,  alone,  equable ,  while  that  of  magnetism  and  elec* 
tricity  is  variable ;  and  that,  as  at  any  time  the  co- 
lumn of  Mercury  in  the  tube  of  the  barometer  can 
only  indicate  the  excess  of  the  action  of  gravity  over 
that  of  electricity,  that,  with  the  variations  in  the 
force  of  the  latter  action  in  the  atmosphere,  which 
a^ects  the  principle  qf  its  weight,  the  amount  of 
such  excess  in  the  action  of  gravity  on  it  must  vary  ; 
and,  as  a  necessary  consequence,  induce  correspond- 
ing variations  in  the  height  qf  the  column  qf  Mer^ 
cury  in  the  tube  qf  the  barometer.  And  thus,  on 
principles  the  most  simple,  we  are  led  to  the  solu- 
tion of  a  problem  which  has  so  long,  and  it  may  be 
added,  so  fruitlessly  engaged  the  attention  of  phi- 
losophers, in  reference  to  the  chief  source  of  the  va- 
riations of  the  barometer.  For,  as  there  is  no 
species  of  electric  action  in  the  atmosphere  which 
impinges  less  the  action  of  gravity  on  its  body  than 
the  direct  action  of  either  species  of  the  electric  force 
on  its  inferior  region, — and  which  goes  directly  to 
affect  the  principle  of  its  temperature ;  thus  we 
perceive,  that  during  the  opposite  extremes  of  an- 
nual temperature  in  summer  and  winter  (particu- 
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larly  in  the  higher  and  lower  Ifttitudes^)  the  weight 
of  the  atmosphere^  as  indicated  hy  the  barometer^  is 
found  to  vary  hut  little.  On  the  contrary,  as  there 
is  no  species  of  electric  action  in  the  atmosphere 
which  so  sensibly  affects  the  principle  of  its  weight, 
as  the  inverse,  in  which  the  aqueous  condensation 
has  its  source,— -owing  to  the  dissimilitude  of  position 
in  tliejbci  of  the  latter  in  its  middle  region,  as  con^f 
trasted  with  those  formed  by  the  direct  action  of 
these  forces  at  the  surface  of  the  earth ;  and  the  in-» 
fluence  thence  exercised  by  the  former  on  the  air  of 
the  inferior,  equally  as  on  that  of  the  superior  region; 
by  the  new  and  powerful  centres  of  attraction  ihey 
forn^ ; — Whence,  I  say,  we  perceive,  as  noticed^  why 
it  is  that  the  approach  of  rain,  and  of  the  class  of 
phenomena,  such  as  tempests^  &c.,  which  the  species 
of  >  electric  action  in  which  it  has  its  source  engen- 
ders, are  those  which  most  sensibly  affect  the  baro- 
meter ;  as  why  the  temperate  zones  of  the  opposite 
hemispheresy  where  this  species  of  electric  action  is 
most  common,  are  those  in  which  the  variations  of 
the  barometer  are  greatest. 

Thus  £Eur,  according  to  the  data  of  the  present 
theory,  this  the  main  source  of  the  variations  of  the 
barometer  is,  it  is  assumed,  made  sufficiently  clear 
and  intelligible ;  but  in  addition  to  the  causes  no- 
ticed, there  exists  a  secondary  class,  the  operation 
of  which,  by  affecting  the  phenomena  of  the  baro- 
meter, and  thereby  of  having  a  direct  tendency  to 
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mislead,  in  reference  to  the  source  of  some  most  im* 
portant  astronomical  phenomena,  i •  e.  the  rotary 
movements  of  the  heavenly  bodies  ;  it  becomes  the 
more  necessary  to  notice  in  this  place.  This  class 
of  secondary  causes  is  divisible  into  tico  heads,  viz. 
the  ascending  stream  qf  evaporation,  which  by  the 
decomposition  of  its  waters,  the  direct  action  of  the 
primary  electrical  forces  on  the  sea,  as  (from  their 
being  charged  with  humidity,)  on  the  land  super- 
ficies of  the  earth,  but  more  particularly  that  of  the 
sun  where  powerful,  induces ;  and  the  obliquity  of 
its  currents  in  the  inferior  region  of  the  atmosphere, 
induced  therein  by  the  opposite  species  of  electrical 
agency,  as  contrasted  with  the  vertical  action  of  gra^- 
vity  on  its  body,-— which  by  crossing  the  line  of  the 
latter  action,  necessarily  lessens  its  force  on  the  vo- 
lume of  the  air,  while  influenced  by  such  impulsive 
movement. 

In  order  to  conceive  the  influence  exercised  by 
the  latter  cause  on  the  phenomena  of  the  barometer, 
it  is  only  necessary  to  notice  the  efiect  of  tempests, 
which,  while  the  force  of  their  action  on  the  sea  is 
sujBScient  to  raise  its  waters  to  the  skies,  as,  by  laiidi 
to  uproot  the  monarch  of  the  forest,  induce,  during 
their  contmuance,  a  marked  Jail  in  the  mercury  of 
the  barometer ;  owing>  in  great  part,  to  this  the  obli^ 
guity  qf  their  direction  in  the  inferior  region  of  the 
atmosphere,  ^  contrasted  with  the  vertical  action  of 
gravity  on  its  body.    And,  to  arrive  at  on  adequate^ 
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idea  of  the  influence  exercised  by  the  principle  of 
evaporation,  it  is  only  necessary  to  bear  in  mind,  that 
it  is  by  means  thereof  that  the  renovation  of  the  at- 
mosphere, on  which  the  principle  of  the  circulation 
subsisting  between  it  and  the  element  of  water,  is 
upheld.  And  when  it  is  considered  the  quantity  of 
aeriform  matter,  which,  by  its  perfect  decomposition, 
even  a  single  drop  of  water  is  capable  of  yielding ; 
and  that,  notwithstanding  the  superior  amount  of 
rain  which  (from  its  greater  extent  of  surface,)  must 
necessarily  fall  by  sea  than  by  land, — and,  of  the 
quantity  of  rain  that  falls  by  land,  the  proportion 
which  is  either  absorbed  by  vegetables,  or  dissipated 
anew  by  evaporation  from  its  surface,  without  blend- 
ing, or  having  any  connexion  with  the  rivers  of  the 
earth;  and  consequently,  that  the  whole  of  the  waters 
of  the  latter,  notwithstanding  the  immensity  of  their 
amount,  constitute  but  a  small  proportion  of  those 
annually  derived  from  the  atmosphere, — ^we  are 
thence,  I  say,  enabled  to  form  an  idea  as  to  the  as- 
tonishing amount  of  the  stream  of  evaporation  from 
the  earth,  which  is  necessary  to  the  upholding  of 
this  wonderfiil  circulation. 

From  these  facts  we  can  easily  conceive,  that 
such  is  the  amount  and  force  of  this  ascending  cur- 
rent of  evaporation  from  the  surface  of  the  earth  by 
day,  particularly  in  those  regions  where  the  solar 
action  in  the  decomposition  of  its  waters  is  most 
powerftd,  vi%.  between  the  tropics, — notwithstanding 
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the  effect  of  this  the  solar  action  in  raising  the  tem- 
perature, of  condensing  the  volume  of  the  inferior 
region  of  the  air,  and  consequently  of  increasing  its 
specific  gravity,  as  noticed  in  the  article  on  tempe- 
rature,— that  it  has  the  effect  of  inducing  during  the 
period  of  its  greatest  action,  a  fall  qf  half  an  inch 
in  the  mercury  of  the  barometer.  And  that  the 
falling  off  in  the  amount  and  force  of  this  current  of 
evaporation  in  the  tropical  regions  hy  night, — 
(notwithstanding  the  attenuation  of  the  volume  of 
the  air,  and  consequent  decrease  in  its  specific  gra- 
vity, induced  during  the  latter  period  by  the  nega- 
tive action  of  the  earth,)  is  such,  as  to  have  the  ef- 
fect of  causing  a  similar  rise  qf  half  an  inch  in  the 
mercury  of  the  barometer  (as  stated  in  the  extracts 
given  at  the  head  of  this  article.) — Thus,  similar  to 
the  apparent  movement  of  the  sun,  &c.  tending,  as 
noticed,  to  mislead,  in  reference  to  astronomical 
truths. 

In  corroboration  of  the  correctness  of  these  as- 
sumptions, I  willingly  give  insertion  to  the  following 
facts,  taken  from  Rees's  Cyclopaedia,  art.  Barometer. 
'*  M.  de  Luc,  having  provided  the  necessary  appa- 
ratus for  the  accurate  mensuration  of  heights,  pro- 
ceeded to  establish  by  experiment,  the  altitudes 
corresponding  to  the  different  descents  of  the  mer- 
cury on  Mount  Saleve,  near  Geneva,  about  3000 
French  feet  high.  Soon  after  he  had  commenced 
his  observations,  an  unexpected  phenomena  occurred. 
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Having  observed  the  barometer  at  cme  of  the  sta- 
tions twice  iti  one  day,  he  found  the  mercury  higher 
in  the  second  observation  than  in  the  first ;  and  this 
variation  he  naturally  ascribed  to  a  change  in  the 
weight  of  the  atmosphere,  which  must  have  affected 
his  other  barometer  stationed  on  the  plain  in  the 
same  manner.  But  he  was  not  a  little  surprised 
when,  on  examining,  the  state  of  the  latter  baro- 
meter, he  found  that  it  had  pursued  a  contrary 
course,  and  that  it  hctdjidlen  while  the  other  rase. 
As  this  difference  could  not  proceed  from  any  inac^ 
curacy  in  the  observations,  it  was  so  covrnderable  as 
to  discourage  his  progress  and  to  disappoint  his  hope 
of  success,  unless  he  should  be  able  to  explore  its 
cause,  and  to  make  due  allowance  for  its  effects. 
The  experiment  was  carefully  repeated  at  different 
periods.  An  observer  on  the  mountain,  and  another 
on  the  plain,  took  their  respective  stations  at  the 
rising  of  the  sun,  and  continued  to  make  their  res« 
pective  observations,  both  of  the  barometer  and 
thermometer,  every  quarter  of  an  hour  till  the  sun 
set.  It  was  found  thai  the  lower  barometer  gra- 
dually descended  for  the  first  three  quarters  of  the 
day;  after  which  it  re-ascended,  till  in  the  evening 
it  stood  at  nearly  the  same  height  as  in  the  morning. 
But  the  higher  barometer  ascended  for  the  first 
three  quarters  of  the  day,  and  then  descended,  so  as 
to  regain  likewise,  about  sun-set,  the  altitude  of  the 
mormng''  Here  we  are  presented  with  facts  (though 
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similar  to  some  others  noticed  in  the  present  volume, 
totally  misuspected  by  him  who  reported  them ;  as 
may  be  seen  by  referring  to  the  views  given  in  the 
article  in  the  Cyclopaedia,  from  which  they  are  taken, 
as  to  the  causes  by  which  these  phenomena  were 
thought  to  be  induced,)  illustrative  not  only  of  the 
injBuence  on  the  phenomena  of  the  barometer,  exer- 
cised by  the  ascending  current  of  evaporation  from  the 
surface  of  the  earth  induced  by  the  solar  action,  but  of 
the  effect  of  the  latter  action,  while  raising  its  tem- 
perature, of  causing  a  condensation  in  the  air  of  the 
inferior  region;  this  its  effect  on  the  barometer, 
(similar  to  the  diurnal  increase  and  decline  of  the 
sea  breezes  of  the  tropics,  as  noticed)  keeping,  as  we 
perceive,  exact  pace  in  the  changes  on  the  column 
of  mercury  it  induced,  with  the  diurnal  increase  and 
decrease  of  the  solar  action  on  the  temperature; 
and  consequently  on  its  powers  of  decomposing  the 
humid  matter  presented  to  it  on  the  surface  of  the 
earth  beneath.  While,  owing  to  the  condensation 
of  its  volume  in  the  air  of  this  the  inferior  region  of 
the  .atmosphere,  induced  by  the  solar  action  in  raising 
its  temperature, — the  rise  of  the  mercury  in  the  tube 
of  the  barometer  placed  on  the  mountain,  keeping 
even  pace,  as  remarked,  with  its  diurnal  risQ,-— as 
its  fall,  with  its  gradual  decline,  shows  that  where  a 
little  removed  from  the  action  of  the  ascending 
stream  of  evaporation  beneath,  the  solar  action,  in 
raising  its  temperature,  has  likewise  the  effect  of 
condensing  its  volume,  and  consequently,  as  we  per- 
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ceive^  of  increasing  the  amount  qf  ite  epet^gtW^ 
pity,  as  indicated  by  the  barometer.  And  hence; 
notwithstanding  the  deception-  induced  by  the  ttct^ 
tent  of  evaporation  in  the  phenomena  presented  by 
the  lower  barometer,  we  are  led  to  perceive  heir,  by 
means  of  this  increase  in  the  volmne  and  sjieeifie 
gravity  of  the  air  of  the  inferior  regidnof  the  atitid»^ 
jAiere,  induced  by  the  diurnal  action  of  the  imn  itt 
raising  its  temperature,  it  is  made  the  instranienf  ol^ 
effecting  the  earth's  movement  of  rotatioti>  ^as^^iis^ 
sumed.  Our  only  wonder  being,— considering  ^e 
superior  volume  and  force  given  to  this  ascetfdihgf' 
stream  of  evaporation  by  the  solar  action'  between 
the  tropics,  to  that  which  its  diminished  degfi^ee 
could  originate  in'  the  vicinity  of  Geneva  j — thiert  tife 
fall  in  the  barometer,  induced  by  it  in  the  Idwer; 
latitudes  diumally,  is  not  more  than  ha^  an  inch: 
The  circumstance,  indeed,  is  only  to  be  ac^ount^ 
for  by  the  increase  of  concentration  in  the  Vohrttiebf 
the  inferior  region  of  the  air,  induced  by  the  stipel4o¥' ' 
force  of  the  solar  action;  which,  notwithstandiiigthd 
increased  volume  and  ascensional  force  given  to  tbii^ 
stream  of  evaporation  in  tropical  latitudes,  comparh^-^ 
tively  neutralizes  its  effect  on  the  barometer.  [ 

From  the  foregoing  facts,  we  are  further  lad  tO'- 
perceive,  why  it  is  (particularly  in  the  interior  df  ^ 
continents,  and  higher  latitudes^  'wliete  this^tiid  ' 
ascending  stream  of  evaporation  from  the  comrpara^  ' 
tively  greater  absence  of  humidity^mnst&^^iiBt^itiilm 
in  the  vicinity  of  the  sea)  that  the  period  of  the 
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greatest  rise  in  the  mercury  of  the  barometer,  should 
be  at  the  period  of  the  year  when,  together  with  the 
entire  absence  of  the  aqueous  condensation,  the  solar 
action  is  not  as  yet  of  sufficient  force  to  induce  a 
copious  decomposition  of  the  waters  beneath,  $.  e. 
during  the  prevalence  of  the  North  East  winds  in 
spring;  the  action  of  gravity  on  the  body  of  the 
atmosphere,  at  this  period,  being  more  powerful, 
from  its  being  less  obstructed  by  either  class  of  these 
influential  causes^than  at  any  other  season  of  the  year. 

It  may  be  further  observed  that,  owing  to  the  cir- 
cumstance of  the  centre  of  magnetic  and  electric 
action  in  the  atmosphere  being  the  same,  (as  noticed 
in  the  article  on  temperature^)  we  are  led  to  perceive 
why  the  class  of  phenomena  which  induce  the 
greatest  falls  in  the  mercury  of  the  barometer,  are 
likewise  those  which  cause  the  most  sensible  varia- 
tions in  the  magnetic  needle. 

From  the  leading  facts  and  arguments  touched 
on  in  this  article,  it  will  likewise  appear  (as  remarked 
of  the  tides)  that  the  explanation  of  the  phenomena 
of  the  barometer  being  involved  in  the  discovery  of 
the  principles  in  which  the  phenomena  of  the  atmos- 
phere have  their  source, — before  these  principles 
were  known,  it  was  impossible  to  arrive  at  a  know- 
ledge of  the  former ;  it  being  one  of  the  important 
circumstances  following  from,  and  consequent  on, 
such  discovery. 

And  thus  we  perceive  that,  owing  to  the  action  of 

1  1 
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electricity^  as  of  the  secondary  class  of  causes  in  the 
body  of  the  atmosphere,  being  continually  in  oppo- 
sition to  that  of  gravity;  the  actibn' of  thi>  latter  on 
it  may  be  <x)mpared  to  that  of  a  light  ^iireighty  im- 
parted through  the  medium  of  a  tapering  and  finely 
elastic  spiral  springy— ^yielding  to  eadi  of  its  impul- 
sionsi  but  in  a  manner  so  qualified,  tiiat  ilnless 
strongly  excited  its  changes  glide  into  each  other  so^ 
as  hardly  to  be  perceptible.  And  thus  it  will  appear 
that  the  greatest  height  of  the  mercury  in. the- tube 
of  the  barometer- of  which  we  have  any  accDunt^  caa 
only  be  said  to  be  the  nearest  appreccimatian 
hitherto  discovered,  to  the  real  specific  gmnty  q£  a 
column  of  atmospheric  aur,«-«-and  not  suoli  i:eal 
specific  gravity  itself. ' .  •   :  ^. 
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ASTRONOMICAL  APHORISMS, 
On  which  the  present   Theory  is  Jhnnded.'* 

1.  That  the  planetary  bodies^  including  the  sun, 
which  constitute  the  solar  system,  may  be  defined  to 
be,  the  union,  or  mysterious  incorporation,  of  the 
elements  of  t/nve  primary  or  fundaipental  forces ;  of 
whose  agency,  the  appearance,  movement,  &c.  &c. 
of  these  bodies,  is  the  harmonious  exprescaon. 
^  ft.  That  these  three  primary  forces  are  gramtor 
Hon,  magn^tWM,  and  electricity.  .     ^v 

*S.  That  of  the  universal  and  ever  active  agency 
of  these  forces  in  the  solar  syston,  the  principle  of 
planetary  cohesion,  not  only  individually  but  col- 
lectively, on  which  the  individual  and  collective  ex- 
istence of  these  bodies  depends,  —  their  relative 
positions, — their  movements  orbicular  and  rotary--^ 
their  temperature,  and  in  a  word,  the  entire  range 
of  their  local  phenomena,  are  either  the  fixed  and 
unalterable,  or  the  ever  varying,  but  consecutive 
results. 

4.  That  an  active  sympathy  subsists  between  the 
planetary  bodies  one  to  the  other,  as  between  the 

♦  A  copy  of  these  Aphorisms,  with  the  exception  of  Not.  18, 19, 
20,  and  21,  but  in  a  less  abridged  shape,  were  presented  by  the 
author  to  the  Committee  of  the  London  Astronomical  Society, 
previous  to  its  meeting  on  the  13th  of  November,  1829. 
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sun  and  planets ;  so  that  nothing,  strictly  speaking, 
connected  with  these  bodies  is  isolated  or  detached ; 
but  that  collectively  they  compose  a  tohole,' the  dif- 
ferent members  of  which  are  essential  to  each  other : 
as  it  were  impossible  to  detach  any  of  these,  without 
inducing  consequences  more  or  less  injurious  to  the 
rest. — Which  principle  of  sympathy  between  the 
planetary  bodies,  exercises  an  influence  on  certain 
of  their  local  phenomena. 

5.  That  the  source  of  this  planetary  and  splar 
sympathy  appears  to  be,  that  the  whole  of  th^ese 
bodies  are  homogeneous: — the  difference  between 
the  sun  and  the  planets  of  his  system  appearing  to 
be,  of  a  nature,  if  I  may  be  allowed  the  expression, 
simply  seanud.  —  A  solar  principle  to  a  certain 
extent,  existing  in  the  planets,  as  a  planetary 
principle  to  a  certain  extent,  existing  in  the  sun. 

6.  That  the  medium  or  conductor,  by  ipean^  of 
which  this  mutual  sympathy  is  interchanged  and 
imparted,  by  the  sun  to  the  planets,  as  by  the 
planets  to  each  other  and  to  the  sun,  is  an  aeriform 
fluid  or  atmosphere,  having  its  source  in  the  sun  and 
planets,  and  extending  thence  to  the  superficies  of 
his  system ;  in  which  the  sun  and  planets  revolve : — 
and  consequently,  that  there  is  no  such  thing  in 
nature  as  a  vax:uum. 

7.  That  the  universal  atmosphere  is  equally 
physical  in  its  nature,  as  that  of  the  earth ;  but  of 
extreme  tenuity:  and  (as  mentioned  in.  the   pre- 
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ceding  aphorism,)  that  it,  serves  as  the  common 
conductor  by  which  the  agency  exercised  throughout 
the  system  by  the  primary  forces  of  gravitation, 
nuignetisniy  and  electricity,  is  imparted. 

8.  That  each  of  the  primary  forces  enumerated, 
is  universal  or  collective,  as  well  as  particular  ox 
local  in  its  agency  on  the  heavenly  bodies. 

9.  That  each  of  these  primary  forces  is  twofold 
or  divisible  into  opposite  species,  i.e.  solar  and 
planetary; — the  grand  source  of  the  one  species 
being  in  the  sun, — of  the  other,  collectively,  in  the 
planets. 

10.  That  a  fundamental  law  of  each  species  of 
these  primary  forces  is,  that  its  local  action  always 
converges  to,  and  diverges  from  a  particular  or 
main  foctis,  in  the  sun  and  planets;  where  its 
agency  is,  necessarily,  most  powerful. 

11.  That  as  these  opposite  species  of  each  of  the 
three  primary  forces  converge  to  particular  or  main 
foci  in  the  sun  or  planets,  which,  from  the  circum- 
stance of  their  being  in  opposition,  cannot  lie  in  the 
same,  but  in  opposite  directions  one  to  the  other  : 
and  further,  as  these  opposite  foci  of  each  of  the 
primary  forces,  whether  in  the  sun  or  planets,  are 
placed  at  different  points  of  the  spheroids  of  these 
bodies  respectively.  Hence  it  follows  that  the 
acticm  of  the  opposite  species  of  each  of  the  three 
primary  forces,  has  a  direction  peculiar  to  itself, 
and  different  from  the  others,  whether  in  the  same 
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spheroid  individnally^  or  in  the  system  to  whichiit 
belongs^  taken  as  a  whole.  •»  ?    {    .li 

12.  That  some  of  these  main  foci  of  the  opposile 
species  of  the  primary  forces^  whethet  ia  the  sun 
or  planets^  are  permanently  Jixed  in  their  positions 
in  these  bocUes ;— -others  changeajble.  .  •  •  ^ 

13.  That  the  only  one  of  the  primary .  forcesi  the 
foci  of  whose  opposite  i^cies^  appear  to  be;  unalter- 
ably fixed^  is  that  of  gnrntatiaUtrfr^iie  main  ibci  of 
which  force,  denominated  cer^tres  of  gravitf^  being, 
,rf  the  planetary  species,  situated  in  the  c^n^ea  of 
the  planets,  primary  and  secondary,  resp^ti^alyo; 
while  the  opposite  or  eolar  species  qi  gregnX^AloIx, 
having  but  one  main  focus  inthe  syatom^r^siAu- 
ated  in  the  centre  of  the  sun,  ,.»i    i  ;  t     ^t 

14.  That  the  forces  of  these  opposite)  species  of 
planetary  and  solar  gravitation  m  ^h^  sq1«  Byst^a, 
are  exactly ^  balanced  one  to  thei  other  iaij^ncb^'^a^ 
that  without; the  action^df-somei  other. foiipei  both 
the  sun  and  planets  would  remain  immoveably.ma- 
pend^d  aadimoti|(Nile&s  i^  their  respeetiire^  irbite 

16^  That  gravitation-  is  thc'iiitilff  one  Q£:the:|ni- 
mary  forces  whose  action  is  ,at  once  u^rm  andLnn- 
changtobii^  as  it  is  also  the  only  one  ^fdiioh  ihas  no 
more  than  o»e  foeus  in  eaohof>the'plan^taxy  bodiMj 
ti^ch  fooua^;lu>wever,  embraces  ;witfaini.thesptiei!e 
.of  its  action,  and  coerces^'  though  with  dif^rentmo- 
difieatioQSy  the  various  elements/ of  which  theserbo- 
4iea.arp  composed  ;--^lhuS' being  the<nNm;ndQ6aaiJof 
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the  connexion  subsisting  between  these  elementii  m 
the  planetary  bodies  as  in  the  sun  Fespectively^  ad  in 
the  system  itself  collectively^  of  which  they  arCithe 
members.-*^The  heal  direction  of  the  action  of  gr^- 
vhatioK^  whether  of  the  solar  or  plimetary  species, 
being  in  all  cases  Jrom  the  euperficies  to  the  centres 
of  these  bodies  re^ectirely. 

16.  That^-^assuming  the  laws  which  govern  the 
titction  of  the  primary  forces  in  the  sun  and  planets 
to  be  the  same,  the  primary  magnetic  force  m  Che 
«un,  and  in  each  of  the  planets  individually,  is  of 
^poeite  species:  which  circumstance  causes  that 
diff^ent  from  the  force  of  gravitation,  it  has  two 
local  main  foci  in  each  of  these  bodies ;  which  causes 
that  their  magnetic  action  takes  a  direction  quite 
'different  from  that  of  gravitation :  its  opposite  spe- 
4»60  diverging  Jrom  their  centres  to  their  opposite 
^poles^  where  the  foci  of  its  opposite  species  are  si* 
iuated ;   and  consequently  in  the  direction  of  thehr 

«X€S. 

17*   That,  sunilar  to  magnetism,  ihe  primary  eiec- 
triealifdTce,  whether  in  the  sun  or  planets  indivi- 
dually, is  of  opposite  species  f»6»rA; /which  causes, 
'the  same  us  magnetism,  that  it  has  oppdsite  main 
foei  ia  each  of  these  bodies.     But  dissimilar  in  its 
natare,  both  from  the  force  of  gravitation  and  mag- 
netism, the  direction  of  planetary  electric  action  is 
different  from  that  of  both  these :  ior^  whereas  the 
taction  of.  gravitation  converges  frcHU  the. superficies 
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t/b  -the  centres  of  tbe  snti  and  phinets  ivfespectitrely; 
and  that  the  ma^etie  forces  diver'ge  irom  th^k* 
6^nti>es'  ta  their  oppoisite  poles  ;  the  opposite  speded 
of 'planetary  electric  action  diverge  eaH  avAweH 
frokn  th^'^^xes  of  <^ese  bodies.  Thus  the  direction 
of  pianeWy :  electric  action  locally  in  *  the  sun  ^nd 
^planets  is -assumed  to  be  at  right  avf^/!^«  with  their 
tttfgnetife  meridians.  ^  ■ .  .^y    :: 

'  18.  That  though  the  sources  of  the  magnetic  and 
electric  forces  of  the  heavenly  bodies  are  assumed 
to  be  in  the  masses  of  these  bodies  respectivdy;  ihe 
centres  ^  their  local  action  are  at  certain  elevations 
from  their  surfaces^  in  the  bodies  of  their  atmoth 
pheres.  .      . 

19.  That  the  main  centre  of  magnetic  and  electric 
action  in  the  local  atmospheres  of  the  heatenly 
bodies  is  one  and  the  same^  pix.  that  of  their  main 
positive  electric  foci,  in  their  tropical  regiwis  v  vfrom 
which  centre  the  opposite  species  of  tteir  magnetic 
forces  diverge  north  and  south  in  the  direction  of 
their  opposite  poles ;  as  the  opposite  species  of  their 
electrical  forces,*  east  and  west.  Thus  in  tlieir  local 
action  these  ^rces  cross  each  other  at  right  angles. 
-  20.  That,  similar  to  magnetic  action  horiMm- 
lolly y  this  divergence  of  electric  action  in  the  local 
atmospheres  of  the  heavenly  bodies^  is  induced  by 
the  presence  of  opposite  electrical polesy  positive,  and 
Tiegative,  vertically  in  the  scale  of  their  ^iscelit, — 
one  of  these  poles  being  at  all  times  in  contact  with 
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their. 8uperficieB^-~while  the  opposite  diverges  from 
this  their  centre  into  the  superior  region  of  these 
their  local  atmospheres.  Thus  the  positive  electrical 
pole  by  day  19  in  contact  with  the  superficies  of  these 
bodi^,  while  the  negative  diverges  vertically  in  the 
opposite  direction ;  and  the  negative  pole  by  fdght, 
18  in  contact  with  their  superficies,  while  the  positive 
diverges  in  the  opposite  direction :  and  thence  it 
follows  that  in  each  diurnal  revolution  of  these  bo- 
dies^ these  the  electrical  poles  of  their  local  atmosi- 
pheres  revolve  round  their  local  centres.  The  pe- 
riods at  which  the  changes  in  the  position  of  these 
electrical  poles  take  place^  being  those  of  the  setting 
in  of  the  action  of  the  opposite  electrical  forces-^ 
or  morning  and  evening. 

2L  That,  as  the  electrical  pole  which  is  in  con- 
tact with  the  superficies  of  these  bodies,  is  that  of 
the  presiding  electrical  force  at  the  time ;  and  its  ac- 
tion on  the  temperature,  and  other  phenomenal 
over  which  it  exercises  an  influence,  being  more 
powerful  than  that  of  its  opposite ;  this  induces  a 
difference  to  exist  between  the  relative  actipn  of 
these  poles,  causing  them  to  be  divisible  into  active 
and  passive  ;  the  active  electrical  pole  by  day  being 
the  positive  or  solar ;  the  passive,  the  negative  or 
planetary  ;«— and  the  active  pole  by  nighty  being  the 
negative^ — the  passive,  the  positive  pole. 

.  22.   That  a  circumstance  connected  with  electri- 
cal agency,  whether  in  the  sun  or  planets^  wl>ich 


490  Aphorigftti. 

distinguishes  it  alike  fr^Dm.  that  of  gravitation.jtod 
magnetism^  is,  that  whereas  the  foci  o£  giavitation 
tXQ  pennanexdhf  foxed;  and  those  lof  MoagnetisoEiy  if 
Bubject^to/.change^ithat  these  changes  in  tbe.plane^ 
tary  bodies  >  07t/^«0(?ottr  o^er  /A^^/op^  qfimmimse 
intervals  of  time:  the  main  foci. of  the ipon^ii^fOi 
solar  species :  of  electric  action .  on.  die  efidrth  -and 
{Janets,  are  t it  a  state  cf  cmdmud  change  xjfipo^ 
sitioH  ;  trayersingf  the  entire  circiiits  of  these  bodies 
from  east  to  west  diumally.  This^  the  position  of 
the  main  foci  of  the  positive  electtdcai  action  o£'Jthe 
sun  on  the  planets  of  his  'system,  fbeing  always  oi^ 
the  points  of  the  circle  formed  by  the  rota^ioa  9^ 
ditimal  course  of  these  bodies,  where  the:  fMoximum 
degree  of  solar  heat  on  their  superficies  sub^i^  M 
the  time.  The  same  law,  however, .  doesi  not ,  apply 
to  the  movement- of  the  £3ci  of  the  c^positeuiOr 
planetary  spedes  ^  electrac:  action  on  thei  superficies 
i>f»  the  planets.  For  though  the  latter^  or  negitiitie 
species  of  the  primary  electrical  force,  similar^ito  its 
c^posite^  has  a  main  focus  in  each  Qf>thfi.(>lflnets^ 
to  which  its  action  converges;  and,  that itfai^ibci 
also  change  their  positions :  neijther  is  xtl^oir^^^^tklii 
in  the  same  circles  which  the  .foci  of.tbepositiv^e  or 
solar  electric  action  describe  on. the  superficies  t  of 
these  bodies ;  nor  do  the  changes  which. tAke  place 
in  their  positions  occur  diurnally  or  ^nonthly,  but 
after  longer  intervals  of  time,  as  noticed  ,w  th^ 
Introductory  Observations.  •        M.<t  I 


»  * 
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23.  That  on  the  principle  of  the  pectdiar  direc^ 
ticn  given  to  the  action  of  each  of  the  three  primary 
forces,  viz.  gravitation,  magnetism,  and  electricity; 
is  founded  the  individual  as  collective  cohesion^  to« 
gether  with  the  movements  orbicular  and  rotary  oi 
the  heavenly  bodies. 

24.  That  the  orbicular  movement  of  the  planets 
89  of  the  sun,  is  an  effect  of,  and  induced  by,  the 
action  of  the  opposite  species  of  the  primary  mag-- 
netic  force  of  the  sim  and  planets. 

25.  That  the  diurnal,  or  rotary  movement  of  the 
planets,  as  of  the  sun,  is  an  effect  of  electrical 
agency. 

^.  That  besides  the  main  foci  to  which  the 
^S^^^^  forces  of  the  opposite  species  of  electric 
action  on  the  superficies  of  the  earth,  as  of  the  other 
planetary  bodies,  converge,  as  described,  it  is  of  the 
nature  of  the  agency  of  these  forces,  that  both  in 
the  body  of  the  atmosphere,  and  on  the  superficies 
of  the  earth,  they  diverge  from,  and  converge  to, 
particular  regions  or  points :  this  they  do  in  the 
atmosphere  conformable  to  the  position  of  places  iM 
the  scale  of  its  ascent ;  and  on  the  surface  of  the 
earth,  conformable  to  the  position  of  places  in  re- 
ference to  the  main  foci,  and  to  the  nature  of  locals 
ifes.  Thus  these  forces  in  their  ever-active  agency, 
tbrm  a  series  of  minor  or  local  fod  in  the  body  of 
the  atmosphere,  and  surface  df  these  bodies. 

27.   That,  notwithstanding  each  of  the  three  pri- 
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matry  forces  appears  to  be  more  ^partictri^irly  «i>b« 
nected  with  particulair  substances^  as  ^grcmitation 
with  gold,  leady  and  the  heavier  class  of  i^odies; 
tMgnetism  with  iron  ;  and  deetrieity  with  water  and 
airr^yei,  that  such  is  the  species  of  amalgamation 
of  these  forces  presented  by  nature  in  the  eartfa> 
and  by  analogy^  in  the  other  planetary  bodies^  that 
it  is  impossible  with  accuracy  to  point  out  the  ^e^ 
ments  which  by  preference  might  be  said  to  tofM^ 
aitute,  more  particularly,  their  respective  deposit 
tories  in  the  eartli  and  planets.  Thus '  mV; '  the 
lightest  and  most  subtle  of  the  planetary  elements; 
from  its  responding  to  the  action  of  all  three,  shows 
that  each  of  these  forces  has  its  representative  bl^ 
present  in  it ;  and  land  swrfaee,  which  seems  so 
inert,  and  incapable  of  exerting  an  influence  on  the 
volatile  nature  of  the  electrical  forces,  shows,  by 
the  powerful  influence  it  exercises  on  the  opposite 
extreme  annual  degrees  of  temperature,  as  on  cer-^ 
tain  other  atmospheric  phenomena  which  have  IlieSr 
source  in  electrical  agency,  the  important  share  it 
exercises  in  the  latter. 

28.  That,  to  the  circumstance  of  the  three  pri-* 
mary  forces  having  in  the  earth,  as  in  t&e  other 
planets,  a  common  centre  or  nucleus,  which  appears 
to  be  placed  in  the  centres  of  these  bodies ;  A>  of 
from  which  they  converge  or  diverge  ;  appears  to  be 
owing  the  species  of  amalgamation  or  fmfsterkmi 
union,  as  noticed,  which  subsists  between*  them  in 
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each ;  /  and  which  causes  <  these  forces^  like  to  the 
convergence  or  divergence  of  rays^  to  traverse  the 
samis  plains,  though  in  different  or  opposite  direct 
tAons^^-'^^onie  continually,  and  others  oceasionaUy^ 
acting  in  direct  oj^sition  one  to  the  odier.  Hence> 
as  the  action  of  gravitation  is  directly  opposed  by 
the  action  of  magnetism  in  the  direction  of  the 
magneHe  meridian  of  the  earth  north  and  south,  as 
by  the  electrical  forces  east  and  west  from  this  theic 
common  nucleus  in  its  centi« :  neither  the  pressure 
of  the  atmoi|iiere,  nor  of  such  other  body  as  responds 
to  the  action  of  the  magnetic  or  electrical  forces> 
can^  on  these  lines  of  their  direct  opposition  to  each 
other,  be  pronounced  as  being  the  exact  expression 
or  amount  of  the  action  of  gravity  on  such ;  bui  thq 
amount,  simply,  of  its  excess  over  the  action  of  those 
forces  on  such  bodies. 

29*  That  the  action  of  two  of  the  primary  forces 
may  be  considered  as  always  uniform  and  unchangen 
able  in  its  amount,  vix.  that  of  gravitation  and  mag-« 
netism;  while  electricity,  though  it  may  be  said  to 
have  a  mean  planetary  action,  is,  notwithstanding, 
et>er  variable  in  its  local  agency^ 
>  80l  That  to  the  opposite  direction  of  the  action 
of  gravity  to  that  of  magnetism  and  electricity,  and 
to  the  variable  nature  of  the  action  of  the  latter 
force,  combined  with  the  circumstance  of  the  com-\ 
men  identity  which  subsists,  as  stated^  between  the 
action  of  the  latter  forces,  is  to  be  ascribed  the  vmia^ 
tions  of  the  magnetic  needle,  and  barometer. 
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.  31.  That,  to  the  circumstance  ot.fAe  change  ^ 
position  in  the  main  foci  of  the  electrical  force3  ^f 
the  sun  and  earth  on  the  superficies  ,of  the .  l^tter^ 
the  ff^oiving  phenomena  are  attributable  !^t-1^  the 
earth's  movementi  of  rotation;  it  being. itlp^Jcwt 
effect,  as  noticed,  of  the  direction  and  coi^inual 
change  of  position  which  the  main  ibcu^.ol  the  ^i- 
tive  electric  action  of  the  sun>  in  the  circle  diturjMUjf 
traversed  by  it  round  the  eartli's^ciix^uin&r«ncei 
undergoes  ;  which  similar  to  the  action:  ;of  Ihe  de-* 
scalding  stream  on  the  reyolving  water-awheel,  *l3^us 
oauseS'  it  continually  to  change  the  poini  of  this.  8q«9 
perficies  of  the  latter  on  which  it  actSyiend  ioons^ 
qu^itly  its  own  position  on  the  superficies:  3.  tiie 
equinoctial  phenomena  of  the  atmosphere,  indoced 
by  the  changes  which  half-yearly  take  place  in  the 
position  of  the  main  focus  of  the  negative  electrical 
action  of  the  earth  from  one  to  the  other  of  its 
poles. 

32.  That,  together  with  the  orbicular  motement 
of  the  planets,  as  noticed,  the  angles  which thekr 
asDes  form  with  the  plain  iff  the  ecUptxe  and  the  con- 
sequent change  of  their  seasons  which' results  ;&ere* 
fit)m,  is  to  be  ascribed  to  the  subsisting  distributiDn 
made  of  the  magnetic  forces  between  the  o|]{>oste 
hemi^heres  of  these  bodies,  acted  on  by  those  of  the 
sun*  •  * 

33.  That  the  phenomenon  of  light,  both  solar 
and  planetary,  appears^  as  being  the  most  essential 
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to  the  subsequent  operations  of  nature  in  the'pla- 
tittBxy  bodies^  to  have  been,  as  it  continues  to  be^ 
the  ^rst  effect  produced  by  the  direct  collision  and 
action  of  the  opposite  primary  electrical  forces  of 
the  system  on  each  other^  whether  in  the  sun  oi 
planets. 

34.  That,  similar  to  the  opposite  species  of  the 
primary  force  which  originates  it,  the  phenomenon 
of  light  ii  qf  opposite  species  in  the  heavenly  bodies^ 
f .  e.  solar  and  planetary. 

<iS6.  That  both  species  of  light  are,  properly 
speaking,  local  or  confined  to  a  certain  range,  in 
the  atmospheres  attached  to  the  sun  and  planets ; 
s^h  range  of  the  phenomenon  of  light  in  the  atmos* 
pheres  of  the  sun  and  planets,  bearing,  usually;  a 
portion  of  that  of  their  relative  magnitudes. 

36.  That,  except  by  reflection,  light  is  not:  pro^ 

jected  from  the  sim  and  planets;  and,  consequently, 

has  no  existence  beyond  a  certain  elevation  or  dis^ 

tance  from  these  bodies,  in  the  re^ons  of  spaee  by 

which  they  are  seperated  one  from  the  other. 

37.  That  the  phenomenon  of  planetary  heat  is  not# 
as  generally  supposed,  profeoted  from  the  sUHi  but, 
similar  to  light,  is  strictly  load  in  its  nature  and 
existenee ;  being,  as  the  latter,  an  effect  resulting 
from  the  direct  action  on  «ach  other,  and  incorpor^t 
tion  of  the  respective  aeriform  bases  of  the  oppoote 
electrical  forces  of  the  sun  and  planets  in  tlie  atmos- 
pheres of  the  latter ;  through  the  instrumentality  of 
their  positive  electrical  poles. 
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3&,  That  a  common  mean  stamdard  ^  temp^n'm^ 
tare  exists  throughout  the  entire  of  the  heavenly 
bodies. 

30.  That  this  common  result,  <»r  equaUaug  of 
temperature  throughout  the  planets,  appears  to  be 
efiected  by  various  modifications  ef  .two  iwcum- 
stances  in  these  bodies,  viz.  wagmkKiemAil^ftgtk 
f^expantian  at  a  time,  to  the  3ola^  jtf  twi«;*.  ^ba 
duration  of  the  latter,  depending  as  iliilQeiv  (witlv 
the  exception  of  the  polar  regions  of  some  of  these 
bodies)  on  their  movement  of  rotation ;  being. .  ob- 
served to  decrease,  as  their  masses  increase  in  mag^ 
nitude  :  and  f>ice  versa. 

40.  That  a  certain  analogy  subsists  between  the 
source  of  the  solar  atmosphere  and  that  of  the  earth, 
and  planets :  it  being  assumed  that  the  former,  like 
the  latter,  is  derived  from  a  mere  dense  and.pomr 
derous  Jkdd  difiused  over  the  body  of  the  sun,  as 
over  those  of  the  planets. 

41.  That  this  more  dense  element  (water)  in  the 
sun,  differs  from  that  of  the  earth  and  planets  only, 
in  its  being  as  the  solar  atmosphere  derived  from  it, 
of  an  opposite  or  different  species  to  that  of  the 
planets. 

42.  That  this  ponderous  fluid  element,  and  its  at- 
mosphere, in  the  sun,  similar  to  the  elements  of  water 
and  air  attached  to  the  earth,  are  strictly  hamo^ 
geneaus  ;  being  assimied  to  be  mutually  the  result! 
of  the  incorporation  of  opposite  elastic  hases^  sohr 
and  planetary,  which  are  eminently  electric :  .and 
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W'^Mdi,  tkat  tliese  dJemeiits  in  the  sun  Md  planets 
eoUeoliriely^  constitute  the  grand  sdar  and  planetary 
ilepots  of  the  opposite  species  of  the  primary  elao* 
trical  forces  of  the  solar  system.  •    " 

43.  That  the  opposite  elastic  bases  of  the  watmi 
and  atmosphere  of  the  sun,  as  of  those  of  the  earth 
aiid  ]4aaets,  wn  held  in  these  the  opposite  states  of 
their  uihoii»  sim|^by  means  of  the  agMcy  of  opposile 
dedrieat  ^fimtiei.  And  that  by  the  changes  ccm» 
tinuidly  tiJdng  place  in  these  affinities  in  portions 
of  these  bases,  in  both  states  of  their  unicHi,  a  con* 
tinuid  eircolation  between  the  elements  of  water 
and  air,  both  in  the  sun  and  planets,  is  kept  up,  by 
which  their  mutual  renovation  is  effected. 

44. .  That  as  planetary,  or  ^olar  heat  in  the  at- 
mosphere, is  assum,ed  to  have  its  source  in  the 
positive  electrical  action  of  the  sun  on  the^  latter ; 
so  the  sensation  of  cold  in  the  atmosphere  is  assumed  < 
to  have  its  source  in  the  direct  action  of  the  oppo»^ 
site,  or  negaiwe  electrical  action  of  the  earth  on  it, 
through  the  medium  of  ite  pole;  and  consequently, 
that,  the  phenomenon  qf  atmoepheric  temperature p 
is,  at  all  times,  the  exact  expression  of  the  conjoint' 
action  ^the  opposite  electrical  forces  on  it,  in  its 
various  regions. 

46.  That  the  direct  action  of  each  of  the  oppo* 
site  primary  electrical  forces,  solar  and  planetaryj, . 
on  the  atmosphere  and  surfoce  of  the  earth,  directljf 
qfeets  the  primiple  f^  their  temperature;  and  that 
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a  fiirther  consequence  of  the  direct  action  of  these 
forces  on  the  superficies  of  the  earthy  is,  their  efffect- 
ing  ttie  decomposition  into  atmospherie  air  tjf  a 
portion  of  its  tvaters.  That  consequently,  had  theto 
electrical  forces,  or  their  representattiVe  bases,  in 
the  atmosphere,  no  other  than  a  diredt  Aetkm,  the 
TTaters  of  the  earth  would  long  since  hatte  been 
dried  up  by  the  continual  decomposition  of  them 
induced  thereby,  at  the  same  tim^i  diat,  with  an 
immeasurable  increase  of  its  Volume,  the  atmosphere 
itself  would  have  become  a  stagnant  and  "putrid 
mass  of  air,  which,  instead  of  freshness  and  sahi* 
brity,  had  long  since  been  the  medium  of  pestilence 
and  death  to  the  entire  of  the  smimal  and  vegetable 
kingdoms  it  envelops. 

46.  That  to  obviate  such  a  state  of  things,  and  pre^ 
serve  the  necessary  balance  between  the  elements  of 
water  and  air  attached  to  the  earth,  by  upholding  the 
principle  of  circulation  between  them,  on  which  their 
mutual  renovation  ard  salubrity  depends :  Natiire, 
all-perfect  in  her  dispositions,  provided  a  species  of 
electric  action  in  the  atmosphere  derived  from,  and 
combining  in  it  the  opposite  species  of  the  fmmary 
el^ctric^l  forces,  and  entirely  dissimilar  in  its  effects  on 
its  temperarature  and  other  phenomena,  from  those  of 
the  direct  action  of  these  forces.  Which  action,  from 
its  suspending,  in  the  regie n  of  its  occurrence,  rtie 
direct  action  of  both  the  primary  electrical  ferces, 
positive  and  fiegative,  during  its  continaance,  which 
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nothing  else  does;  and  from  its  fastening  on  the 
opposite  electrical  bases  of  the  atmosphere  in  its 
body,  and  inverting  their  previous  dispositions  in 
their  aeriform  state,  is  thence  denominated,  the  m- 
perge  electric  action  in  the  atmosphere. 

47.  That  by  means  of  this  inverse  electrical  action 
in  the  atmosphere,  it  is,  that  the  redundance  of  its 
c^posite  electrical  bases,  solar  and  planetary,  are 
madt  to  undergo  a  change  of  properties,  by  the 
change  in  their  electrical  affinities  it  induces ;  which 
bemg  thus  re-united  in  their  primitive  aqueoM  state, 
are  returned  to  the  earth  in  water. 

4&  That  the  action  of  the  opposite  electrical 
forces  of  the  sun  and  earth  on  the  atmosphere  and 
superficies  of  the  earth,  is  alternate, — the  positive 
action  of  the  sun  by  day  being  succeeded  by  the 
negative  of  the  earth  by  night ;  and  vice  versd. 

49.  That  this  action  of  the  primary  electrical 
forces,  sdar  and  planetary,  on  the  atmosphere 
and  siBface  of  the  earth,  revolves  in  three  circles 
of  different  magnitudes  and  duration,  t^  diurnal, 
lunar,  and  annual: — the  action  of  the  moon  on  the 
atmosphere,  in  its  revolutions  round  the  earth,  being 
assumed  to  corespond  in  its  nature  with  that  of  the 
diurnal  changes  in  the  action  of  the  opposite  primary 
electrical  forces  of  the  sun  and  earth ;  being  posi^ 
five  at  the  periods  of  the  syzygies,  and  negative 
at  those  ^  the  quadratures. 

50.  TThat,  as  the  action  of  the  opposite  electrical 

RK2 


500  AphorUiM. 

forees  on  the  atmosphere  induces  effects  directly 
apposite  oa  its  temperature  and  properties^  more  par^ 
ticularly  in  their  diurnal  circles  :  the  /changes  Jram 
one  to  the  other  which  take  place  in  the  action  of 
these  forces  in  each  circle  of  their  movement^  induce 
electrical  collisions  to  take  place  in  its  hody  between 
the  poles  of  its  opposite  electrical  bases. 

51.  That  these  electrical  collisions  in  the  atmos* 
phere  between  its  opposite  aeriform  bases^  are  the 
means  employed  by  nature  to  originate  the  inverse 
electrical  action  and  formation  of  rain  in  its  body. 

52.  That  these. electrical  collisions  in  the  atmos- 
phere consequent  on  the  changes  which  take  place 
in  the  action  of  the  primary  electrical  forces,  are 
proportionally  more  powerful,  and  productive  of 
more  important  effects  on  its  phenomena,  in  propor- 
tion to  the  greater  magnitude  of  the  circle  in  which 
these  changes  take  place. 

53.  That  an  order  of  occurrence  of  the  inverse 
electrical  action  and  formation  of  rain  in  the  atmos- 
phere, equally,  as  of  fair  weather^  as  refers  to  the 
lunar  action,  subsists  both  in  winter  and  summer. 

54.  That  the  winds  or  currents  of  the  atmos- 
phere, like  its  other  phenomena,  are  strictly  electri- 
cal in  their  origin. 

55.  That  the  winds  are  divisible  into  two  classes: 
the  one — and  this  by  much  the  mildest,  having  its 
source  in  the  changes  of  atmospheric  temperature, 
and  consequently  is  an  effect   resulting  from  the 
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direct  action  of  either  of  the  primary  electrical 
forces^  positive  or  negative :  it  being  assumed  that* 
the  positive  or  solar  action  has  the  effect  of  con^ 
densing,  as  the  negative  action  of  the  earth  of 
attentujttifig  the  volume  of  the  atmosphere^ — the  other 
class  of  the  winds  and  violent  phenomena  of  the 
atmosphere^  having  their  source  in  the  inverse  elec^ 
trie  action  in  its  body. 

56.  That  a  strict  analogy  subsists  between  the 
lunar  action  on  the  tides,  and  on  the  temperature  of 
the  atmosphere:  the  latter,  equally  as  the  former, 
%  the  natural  order  of  the  lunar  action  on  the  tem- 
perature, increasing,  as  the  tides,  at  the  periods  of* 
the  syzygies ;  and  as  the  latter,  decreasing  at  the 
the  lunar  quadratures. 

57.  That  this  analogy,  owing  to  the  operation  of 
certain  causes,  is,  except  at  particular  periods  of  the 
year,  generally  so  deranged,  as  to  be  partially  or 
wholly  imperceptible,  as  noticed  in  the  Introductory 
Observations. 

58.  That,  as  the  existence  of  this  analogy  be- 
tween the  lunar  action  on  the  tides,  and  tempera- 
ture of  the  atmosphere,  cannot,  by  possibility,  be 
connected  with  the  principle  of  attraction  :  thence, 
that  the  theory  of  the  tides  assumed  by  Sir  Isaac 
Newton,  and  up  to  the  present  adopted  by  his 
successors,  founded  on  the  principle  of  attraction, 
cannot  be  the  true  one. 

59.  That  the  phenomena  of  the  tides  have  their 
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source  in  the  principle  of  impulsion,  induced  hy  ihe 
pressure  of  an  external  agency  on  the  sinrfUce  ef  liie 
waters  of  the  ocean. 

60.  That  this  external  agency  is  derived  from  the 
solar  action^  whose  main  electrical  focus  between 
the  tropics^  diurnally^  imparts  the  impulsive  mofoe- 
ment  to  the  waters  of  the  ocean,  in  which,  similar  to 
the  rotation  of  the  earth,  the  tides  have  their 
source.  Which  as  the  solar  action  on  our  atmos- 
phere is  assumed  to  be  both  physical  and  electrical 
in  its  agency,  and  that  the  former  varies  in  its 
degree  with  that  of  the  latter ;  that  to  this  citcuni- 
stance  is  owing  the  analogy  which  subsists  between 
the  lunar  action  on  the  tides  and  temperature '  of 
the  atmosphere.  And  thence,  though  the  luhar 
agency  had  no  existence,  tjiat  the  solar  action,  as 
being  their  primary  source,  would,  though  iii  a 
more  modified  degree,  equally  originate  tb^  tides 
as  at  present — ^the  lunar  action  being  esteemed  but 
as  a  secondary  agency  in  their  production.  ' 

61.  That  a  further  analogy  subsists  between  Me 
manner  in  which  the  lunar  agency  adSs  on  the 
ocean  and  atmosphere,  in  this,  that  it  prd^esl^s  on 
both  in  a  succession  glides,  or  froni  mifUyt  to  fkt^or 
degrees  of  action;  and  vice  versd.  Each  of  th^e 
lunar  tides  having  its  commencement  ikstiallir  Me 
third  day  which  precedes,  and  continuitig  in  bperA- 
tion  to  the  conclusion  of  the  third  day  after  each 
period  of  the  commencement  of  the  lunar  quarters : 
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thus  piaking  the  lunar  tides  of  the  atmosphere  as  of 
the  ocean  to  be  of  six  days  duration  each;  thejr 
being  separated  one  from  the  other  by  intervals  of 
about  a  day,  which  intervals  I  have  denominated 
intercalary  periods ;  during  which  the  lunar  action 
is  in  a  state  of  comparative  suspension, — always, 
however  inclining  more  to  the  nature  of  the  pre-* 
ceding  than  succeeding  lunar  action. 

62.  That  this  analogy  in  the  manner  of  the  lunar 
action  on  the  oceans  of  w  ater  and  air  of  the  earth,  is 
not  confined  to  the  lunar  circle  of  electric  action  on 
the  latter,  but  is  equally  apparent  in  the  diurnal 
and  annual  circles  of  their  movement :— each  of  the 
primary  electrical  forces  in  the  diurnal,  as  in  the 
annual  circle,  alternately  progressing  from  minor  to 
Tfuyor  degrees  of  force,  and  vice  versa. 

63.  That,  the  same  as  in  the  lunar  circle,  the 
electrical  tides  of  the  atmosphere '  both  in  the 
diurnal  and  annual  circles,  are  separated  one  from 
the  other  by  intercalary  periods  of  comparative 
suspension  in  the  action  of  the  primary  electrical 
forces  which  induce  these  tides.  These  intercalary 
periods  being  proportionally  shorter  in  the  diurnal 
than  in  the  lunar  circle,  as  proportionally  of  longer 
duration  in  the  annual,  than  in  that  of  the  latter ; 
conformable  to  the  difference  in  the  scale  of  the  times, 
or  extension,  which  subsists  between  these  electrical 
circles. 

To  recapitulate : — when  the  primary   forces   of 
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gravitation,  magnetism,  and  electricity,  are  in  the 
mean  or  ordinary  order  of  their  action  on  the  earth, 
and  by  analogy  on  the  other  planets; — though 
combined  and  incorporated  as  they  are  with  each 
other,  both  collectively  and  individually  in  these 
bodies;  their  action  is  so  contrived  and  balanced 
throughout,  that  the  limits  of  each  force  are  clearly 
defined  in  its  development: — all  acting  together* 
yet  without  collision  or  friction  occurring  in  the 
movements  they  induce:  —  each  seemingly  inde- 
pendent and  singly  occupied  with  the  share  assigned 
it  in  the  vast  arena  of  Nature,  as  exhibited  in  the 
economy  and  mechanism  of  those  her  most  gigantic 
products^  the  heavenly  bodies : — thus  carrying  on 
simultaneously  the  various  phenomena  of  their  light 
and  shade,  heat  and  cold,  drought  and  humidity^ 
consequent  on  the  progressive  changes  in  their 
seasons,  on  which  this  the  spirit  cf  their  vitaUty,  and 
that  of  the  vegetable  and  animal  kingdoms,  of  which 
the  entire  of  these  bodies,  as  the  earth,  are  assumed 
to  be  the  theatres,  is  founded- 
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No.  I. 

On  the  Cause  qf  the  Sickness  and  MortaUty  among  the 
Troops  of  t/tat  Part  of  the  Army  qf  India  stationed  on 
the  Frontiers  of  the  Burmese  Territory,  since  the  setting 
in  of  the  late  Rainy  Season  there  ;  and  on  the  Means  to 
be  adopted,  under  similar  Circumstances,  for  the  Preven- 
tion of  Calamities  of  this  Kind.* 

The  life  of  all  animals^  but  more  particularly  of  man,  de- 
pends (as  in  the  process  of  combustion,)  on  the  combined 
action  qf  a  double  aliment,  viz.  the  food  taken  into  the 
stomach,  and  the  exterior  atmosphere ;  as  the  latter,  being 
absorbed  by  the  lungs  and  pores  of  the  skin,  is  the  agent 
by  means  of  which  digestion,  with  its  effects  on  the  system, 
is  produced.  Of  these  two  aliments,  the  most  indis- 
pensable to  life  is  atmospheric  air ;  as,  deprived  of  thisj 
it  could  not  subsist  beyond  a  few  seconds  of  time.  Hence 
it  is,  that  on  the  quality  of  this  essential  agent  in  sus- 
taining life,  so  much  of  the  salubrity  of  animals  is  found  to 
depend. 

In  all  cases,  therefore,  where  a  disease  of  a  particular 
kind  manifests  itself  at  the  same  time  among  the  inhabit- 

*  A  copy  of  this  paper,  as  stated  in  a  preceding  note,  was  submitted, 
in  the  early  part  of  1826,  by  the  Author,  to  the  then  Commander  of  the 
Forces,  H.  R.  H.  the  late  Duke  of  York :  which  induced  the  subjoined 
correspondence. 
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ants  of  a  district  who  have  no  direct  intercourse  with  each 

other,  if  it  cannot  be  ascribed  to  the  temperature^  it  must 

of  necessity  be  caused  by  something  deleterious  in  their 

food,  or  in  its  co-agent  in  sustaining  life^  the  atmosphere. 

m 

And  where  the  quality  of  the  food  has  not  undergone  any 
deterioration  from  the  time  when  it  was  the  means  of  dif- 
fiifiing  health  and  vigour  among  the  members  of  a  com- 
munity, thus  become  the  prey  of  disease,-— it  follows  that 
such  disease  must  have  its  source  in  some  change  which 
the  air  they  inhale  has  undergone.  This  position  appears 
so  clear,  that,  to  me,  it  seems  incontrovertible. 

Hencei  wh^e  either  dysentery,  cholera  morbus,  inter- 
mittent, or  yellow  fever,  the  plague,  &c.,  inakes  its  appear- 
ance at  the  same  period  among  the .  inhabitanta  of  a  par- 
ticular district,  whose  food  is  wholesome;  it  must  ^appear 
evident  that  such  disease  belongs  to  what  is  called  endemic^ 
and  consequently  owes  its  origin  to  the  presence  of  some 
particular  species  oi miasmata;  which  latter  appear  to  be 
as  various  in  their  nature,  as  the  diseases  they  occasion. 

Now,  it  is  admitted,  that  terrestrious  miasmata,  of  what- 
ever kixid  they  may  be,  have  their  sourpe  in  the  sur&ce  or 
vegetable  strata  of  the  earth,  or  in  substances  combined 
inth  them.  This  being  the  case,  the. obvious  way  of 
guarding  gainst  the  effects  of  miasmata  Ia  distric^tf  where- 
in, at  particular  seasons,  they  are  knowp  to  manifest  them- 
selves, is,  previous  to  the  setting  in  of  such  ^ciason;^,  to 
neutralize^  or  destroy  in  th^se  stratat  the  alluvial  ar/er- 
mentable  matter  in  which  these  enemies  of  Iffe  originate; 
and  the  only  effectual  way  of  accomplishing  this  isj  by 
submitting  the  whole,  or  major  part  of  such  strd/ta  to  the 
action  of  fire. 

Assuming,  then,  that  the  sickness  lately  prevalent  in  the 
British  army  on  the  frontiers  of  the  Burmese  territory,  has 
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had  its  source  in  the  presence  of  some  species  of  miasmata 
peculiar  to  these  districts  during  their  rainy  seasons,  I 
would  recommend,  as  a  preventive  against  the  recurrence 
of  similar  calamities,  that  the  gites  of  all  encampments  in* 
tended  to  be  occupied  by  the  army  in  India  during  those 
seasons,  should,  before  the  setting  in  of  the  rains,  have  a 
sufficient  number  of  pioneers  or  others  employed  <m  them, 
in  paring  and  burning  their  surface  strata,  so  as  that  the 
entire  of  this  operation  were  finished  by  the  time  the  arjrny 
would  take  possession  of  Aem.  This,  if  attended  to, 
would  have  the  effect  of  securing  to  those  sites  a  pure 
and  salubrious  atmosphere,  during  the  sickly  season ;  and, 
consequently,  of  preventing,  among  the  troops  stationed 
in  them,  all  species  of  endemic  diseases,  i.  e.  those  which 
originate  in  miasmata.  And,  as  to  the  burning  of  their 
surface  strata,  while  parched  with  heat,— with  the  aid  of 
brushwood,  or  other  combustible  substances,  it  would  be 
an  Operation  attended  with  but  little  labour  or  expense. 

The  well-known  locality  qf  tnephiiie  vapour,  owing  to 
its  greater  specific  gramty,  as  compared  with  ordinary 
air,  (which  fortunately  has  the  effeet  of  confining  its 
range  nearly  within  the  limits  of  the  soil  firom  which  it 
arises)  affords  a  sufficient  guarantee  as  to  the  rfBcacy  of  the 
means  I  reconnnend  for  its  prevention  in  encampments. 

It  is  worthy  of  remark,  that  Napoleon,  while  earr3ring 
on  the  siege  of  Mantua^  by  a  sort  of  instinct  (as  it  would 
seem)  of  his  extraordinary  mind,  made  use  of  U»rge  fires 
during  the  night  time  (when  miasmata  is  most  fatal)  near 
which  he  obliged  the  troops  to  keep,  to  prevent  disease 
amohg  them.  But  his  was  only  a  surface  remedy y  which 
left  the  source  of  the  evil  imtouched. 
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'    Horse  Guards,  28th  Feb.  1826. 

Sir; 

The  Commander-in-Chief  having  directed  your  Letter 

of  the  ISth  instant^  with  its  enclosure,  to  be  referred  to 

the  Director-General  of  the  Army  Medical  Department, 

I  am  now  desired  by  His  Royal  Highness  to  transmit  to 

you  the  accompanying  copy  of  his  reply. 

I  have  the  honour  to  be, 

Sir, 

Your  most  obedient,  humble  Servant, 

H.  Taylor. 
P.  Murphy i  Esq. 


Army  Medical  Department, 
25th  Feb.  1826. 

Sir, 

We  have  the  honour  to  acknowledge  the  receipt  of 

your  letter  of  the  14tb  inst.  enclosing  by  command  of 

H.  R.  H.  The   Commander-in-Chief,  the  accompanying 

papers,  from  Mr.  Murphy,  in  which  he  suggests  measures 

for  obviating  the  effects  of  miasmata  upon  troops  encamped 

in  certain  situations. 

Willing  to  allow  Mr.  Murphy  all  credit  for  the  motives 

which  have  led  to  this  commimication,  and  to  admit  the 

ingenuity  of  his  theory,  we  are  compelled  to  view  the  jdan 

as  quite  impracticable.* 

We  have,  &c. 

(Signed)        Jas.  McGregor, 

W.  Franklin. 
lAeuL  Gem  Sir  H.  Taylor ^ 
^c.  ^c.  %c. 

*  As  to  the  circumstance  of  its  impracticahUUi/, — it  is  about  the  same  as 
to  say,  that  it  were  i/npracticable  to  cidtivate  as  much  land  as  would  be 
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Extract  4^  a  Leiier  wriiten  by  the  Author  to  Sir  Herbert 
Taylor,  in  Reply,  for  the  Purpose  of  being  laid  before 
Hm  R.  //•  the  Commander  of  the  Forces. 

March  4thy  1826. 
Sir, 

I  have  the  honour  to  acknowledge  the  receipt  of 
your  letter  of  the  ^th  ult.  with  the  enclosed  copy  of  the 
decision  of  the  Directors  General  of  the  Army  Medical 
Department  on  the  plan  I  had  the  honour  of  transmitting 
to  H.  R.  H.  the  Commander  in  Chief,  on  the  13th  ult. 
for  obviating  the  effects  of  miasmata  upon  troops  encamped 
in  certains  situations ;  and  have  to  return  the  humble  tri- 
bute of  my  thanks  to  H.  R.  H.  for  the  notice  with  which 
he  has  honoured  it. 

Having  no  hopes  individually,  or  ambitious  expectations 
to  gratify,  beyond  those  of  wishing  to  be  instrumental  in 
effecting  a  service  to  my  country,  and  to  the  cause  of 
humanity,  I  should  not  offer  a  word  in  reply  to  the  decision 
alluded  to,  were  it  not  to  point  out  the  incompetency  of 
the  gentlemen  to  whom  my  plan  was  referred,  to  decide  on 
a  question  of  the  kind.  This  I  do  without  imputing  to 
those  gentlemen  the  slightest  deficiency  in  their  pro- 
fessional skill,  or  inattention  to  the  interests  of  the  service 
over  which  they  preside ;  but  to  the  well  known  fact  of 
the  ignorance  which  prevails  on  the  subject  of  miasmata, 
a  conclusive  proof  of  which  is  furnished  by  the  contra^ 
dietary  opinions  maintained   by  the  most   distinguished 

wanted  for  the  site  of  an  encampment ; — the  process  recommended  in  the 
former  being  attended  with  very  little  more  trouble  than  in  the  latter  case : 
— mais,  voiU  le  monde  comme  ii  va. 
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members  of  the  faculty  of  medicine  an  the  doctrine  qf 
contagion^ 

In  such  a  ca8e>  it  may  be  obaerved,  the  sdie  test  by 
wfaidi  the  meirits  of  my  |^an  could;  be  judged  of,  would  be 
by.  trial  f  which  ahould  it  &irly  obtain,  I  entertain  no  fears 
as  to  the  result  proving  satisfactory. 

I  have  the  honor  to  be, 

Sir^ 
Your  most  bumble,  and  obedieot  servant^ 

P.M. 

Lieut.  Gen,  Sir  H.  Taylor , 
^c  ^c.  ^. 

■ .  I,    I        '  ■>  ri  I  ■  i 


No.  II. 

As  further  indicative  of  the  consequences  induced  by, 
as  the  Ignorance  which  prevails  respecting,  the  source  of 
miasmata  and  endemic  diseases,  I  subjoin  the  following 
article  on  the  maVaria  of  Rome,  from  the  North  Ajmrican 
Review,  vol.  xviii.  p.  20@.     Jan.  18S$. 

''  The  mal*aria  has  been  for  four  centuries  constantly 
extending  its  ravages.  It  is  a  contest  that  has  lieen  for 
ages  every  year  revived ;  and  every  year  followed  by  a 
signal  defeat.  The  whole  campagna  has  been. k^^d  waste 
by  it ;  three  fourths  of  the  space  within  the  w;alls  of  the 
city  have  been  given  up  to  its  desolation,  apd  ev^n  in  the 
remainder,  though  crowded  with  churches*  tljiat  i^ould  be 
cathedrals  ebewhere,  and  with  palaces,  such  as  transalpine 
kings  do  not  dwell  in,  the  unseen  pestilenqe  still  goes 
forth  unmolested.  It  is  not  indeed,  for  human,  ^e^resight 
to  fix  the  dates  of  empires  and  cities ;  but  it  is  more  in  the 
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Spirit  of  history  than  of  prophesy  to  say,  that  Rome  mitt 
one  day  become  what  Poestum  and  Volterra  are  now. 

<'  How  soon  this  solenm  consummation  must  take  phce, 
we  conM,  perhaps, .  ahnost  determine,  if  we  knew  what 
is  the  cause  of  the  mal*aria.  But  this  has  been  reserved 
among  the  darkest  of  nature's  secrets.  Whether  it  be, 
as  some  hare  supposed,  an  exhalation  from  waters  hidden 
far  under  the  surface,  and  therefore  to  be  avoided,  as  one 
of  the  cardinals  has  wisely  suggested,  by  literally  paving 
the  whole  of  the  countless  acres  of  the  Campagna ;  or 
whether  it  be  from  the  volcanic  materials  of  the  soil, 
which,  after  decaying  for  thousands  of  years,  have  at  last 
reached  the  point,  when,  under  the  influences  of  the  sum- 
mer's heat,  and  the  action  of  the  sea  air,  a  noxious  gas  is 
developed ;  or  whether  it  be  from  any  other  of  the  many 
causes  that  have  been  suggested,  or  from  all  put  together, 
we  have,  notwithstanding  the  discussions  that  have  been 
carried  on,  no  means  to  determine.  Chemistry  detects  no 
difference  between  the  air  that^  during  the  months  of  August 
and  September,  destroys  life  in  the  Campagna^  and  the 
air  which  elsewhere  is  lifers  support  and  nouriskmeni. 

**  All  we  know,  dierefore,  of  the  mal'aria,  is  from  its 
effects ;  nothing  can  be  more  solemn  than  the  exhibition 
the  Campagna  gives  us  of  its  long  continued  power.  The 
eye  wanders  over  its  boundless  waste  without  finding  any 
other  horizon,  than  that  formed  by  the  gentle  undulations, 
which  break  without  relieving  its  melancholy  monotony. 
Frequently  not  a  house,  nor  a  tree,  nor  a  sign  of  human 
habitation,  or  life,  is  to  be  seen  for  many  miles ;  and  yet 
here  once  Kved  the  hardy  and  warlike  tribes  of  the  Rde- 
nates  and  the  Cariokni.  There  was  the  crowd  of  popu- 
lation, that  finmd  no  place  in  Rome  in  the  times  of  the 
republic.     And,  finally,  here  resided  the  strengi^h  of  a 
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•proud  barbarism  in  the  middle  ages,  when  the  contest  be* 
tween  the  Orsini,  the  Scial*ras,  the  Savelli,  and  other  rude 
chieftains,  in  their  castles  without  the  city,  and  the  eccle- 
siastical usurpations  within,  remained  so  long  undecided. 

'  Hsc  tunc  nomina  erant,  nunc  sunt  sive  nomine  teme.' 

"  And  yet,  there  is  Uttle  in  the  Campagna  to  recall  the 
deserts,  which  nature  has  elsewhere  left  or  created  in  her 
works,  since    these  melancholy  wastes  owe  their  power 
over  the  feelings  and  the  imagination  less  to.  their  present 
condition,  than  to  the  recollections  and  associations  they 
awaken.     For  the  heavens  above  them  are  the  most  un- 
disturbed and  transparent  blue.     The  sun  shines  with  the 
purest  and  whitest  light.     The  wind  blows  with  the  softest 
and  most  exhilirating  freshnes3.  .  The  very  vegetation  is 
so  rich  and  abundant,  so  wantonly  luxuriant,  that  it  seems 
as  if  nature  were  wooing  man  to  cultivation,  as  if  this  must 
be  one  of  the  chosen  spots  of  all  the  earth  for  human  habi- 
tation and  happiness.     But  the  mind  refuses  to  rest  on  all 
this.     The  past  and  the, ftiture  prevail  over  the  present. 
Jt  is  impossi]l3le  not  to  recollect,  that  this  serene  sky  and 
brilliant  sun,  which  should  inspire  such  confidence,  serve 
only  to  develope  the  noxious  qualities  of  the  soil ;  that  the 
air  which  breathes  so  gently  is  as  fatal  as  it  is  balmy ;  and 
that  this  abundant  vegetation  is  composed  of  gross  and 
lazy  weeds,  such  as  may  be  fitly  nourished  by  exhalations 
so  deadly.     Or  if  it  were  possible,  for  a  moment,  to  drive 
away  thoughts  like  these,  the  few  intimations  of  human 
Ufe  and  power  that  are  visible,  would  recall  others  even 
more  sad.     The  remains  of  an  ancient  aqueduct  stretch- 
ing its  numberless  arches  through  the  waste,  would  re- 
call the  multitudes  that  once  found  health  in  its  waters. 
The  occasional  firagments  of  the  rude   architecture  of 
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the  middle  ages  would  give  token  how  long  an  interval 
has  elapaed  since  the  last  possessors  of  the  soil  were 
forced  to  desert  it;  or  a  gibbet  still  bearing  the  shrunk 
and  blackened  remains  of  some  miserable  wretch,  whom 
this  very  desolation  has  tempted  to  guilt,  or  a  few 
half-savage  shepherds,  decrepit  in  youth,  pale,  haggard 
and  Uvid,  who,  indeed,  may  have  survived  the  poison  of 
one  season,  but  have  hardly  courage  enough  left  to  ask 
strength  from  Heaven  to  drag  their  weary  existence  be- 
yond another,  would  still  announce  the  whole  waste  as  the 
peculiar  abode  of  desolation  and  death. 

"  These  are  the  feelings  which  prevail  over  all  others 
in  the  deserts  of  the  Campagna.  Home,  indeed,  with 
the  cupola  of  St.  Peter's,  and  the  tomb  of  Adrian,  may 
rise  gradually  in  the  horizon,  Uke  '  a  glorious  apparition.' 
But  Rome  too  is  already  within  the  influence  of  that  mys- 
terious agent,  which  is  spread  every  where  around  the  re- 
mains of  its  temples  and  tombs,  as  an  invisible  enemy, 
whose  approach  no  intimation  announces,  and  no  power 
can  resist.  Tliat  this  enemy  will  at  last  triumph,  its  past 
progress  does  not  permit  us  to  doubt.  Rome  herself  al- 
ready stands  in  widowed  greatness  amidst  the  desolation 
of  the  Campagna ;  and  its  soil,  which  for  so  many  centu- 
ries teemed  with  slendour  and  power,  seems  now  to  be 
emancipating  itself  by  its  own  secret  energies,  and  de- 
manding to  lie  fallow  of  glory  as  many  ages  as  it  bore  its 
burden." 

THE    END. 


L   L 


G.  Datidmon,  Priutvr.  Serle's  Pl«ce,  Cvey  Street,  London. 


ERRATA. 


P^ge  68,  line    4,  for  lesser  bodiesi  ttad  latter  bodies. 
69,  — ^  1 1 ,  for  period,  rtod  periods. 
85,  —  31,ybr  in  planets,  t%€kd  in  the  planets. 

94, l3,yor  about  one-fifth,  read  about  one-tbird. 

Ill,  mar^nal  note,/br  30,  reoif  60  miles. 

145,  line  14,/or  p6le  que,  tmd  p6te  4"  ^^* 

148,-i— i—  25y/or  date,  nad  data. 

1 72,  —  1 3,/0r,  in  f^  pwNcf iiafiofit «  soale.    The,"  rtad  scale ;— the. 

175,  —  21,ybr  can  certainly  be,  rtid  can  be. 

200,  -^— -  Tl^yfar  qnadrntades,  rtid  quadratures. 

233,  — — -    1  ^fof  species,  conneziony  read  species  of  connexion. 

268,  -—  VI ^  for  as  in  the  case,  rtad  as  is  the  case. 

270,—  V^f*r  change,  rtad  changes. 

207,  — —  19,/or  of  nothingness,  rtad  of  his  nothingness. 

314,  — ^  29,y<>r  calorific  thus,  read  cakiriflc  base  Uius. 

320,  —- ^-  13,yor  movementSy  rtad  movement. 

350, 6,/or  the,  rea<f  this. 

362,— ^-^  8,/or  Takrive,  rtad  n^airive. 

363, 1 6,ybr  rather,  read  other. 

364y  — -—  17,/or  chemist,  rwd  chemists*. 

37  6^  ...I..  3,  jf^  in^gales,  rtad  ^gales. 

381 ,  —   Of/of  rise,  rtad  rises. 

394,  <—  24,ybr  exercise,  rwad  exercises. 

429,  — ^<   4,ybr  there  is  a  great  variety,  rtad  so  great  is  the  variety. 

436,  —..•  17,ybr  forces,  rtad  focus. 

467, 22,/or  together  being,  rtad  together  with  being. 

477,  — •—  'i^lfor  phenomena,  read  phenomenon, 
495,  .i...  1 6,ybr  portion,  reck/ proportion. 
510,  —   8,  of  article  No.  2,^  revived,  rtad  renewed. 
512,  -.*—  1 1  ^for  are  the,  rtad  are  of  the. 


